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THE INVESTIGATION OF CONCEPT FORMATION! 


W. EDGAR VINACKE 
University of Hawaii 


Despite the fact that concept formation has been the subject of 
numerous investigations, it is still poorly understood. The reasons for 
this lie, apparently, in two directions. First, the evolution of psychology 
has not gone far enough to free the treatment of concept formation from 
its past associations with epistemology and formal logic. Thus, terms 
like “abstraction” and “generalization” are still utilized—and still 
influence the nature of experiments—without sufficient analysis of the 
behavioral and genetic processes involved. Second, the data utilized 
in discussions of the subject are much too narrow, since they are usually 
drawn from limited experimental situations, and usually emphasize 
simple, readily quantifiable overt responses. The methods of investiga- 
tion have usually been restricted in scope, and have lent themselves 
better to showing the results of concept formation than to revealing 
its nature. 

It is the purpose of this article to review the research pertaining to 
concept formation towards the end of suggesting a broader basis for 
understanding it than has ordinarily been evident in experimental 
studies. The data available can be organized with reference to five 
major points. The first of these concerns the characteristics of a concept. 
Here one may inquire what kinds of facts must be taken into account in 
order to define a concept adequately. Much more than the verbal 
report of the subject is clearly involved, and a number of research 
studies have revealed internal and organizational, as well as behavioral, 
aspects of concepts. 

The second point concerns the process (or processes) whereby an 
individual forms concepts. In this connection, two principal types of 
theories may be identified, one seeming to emphasize abstraction, 
the other generalization. It will be evident that neither theory is really 
complete, and it is likely that the two could meaningfully be combined. 


1 The writer is much indebted to Dr. Leslie J. Briggs for a critical and helpful reading 
of the manuscript. 
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It will further be shown that three different (but no doubt related) 
problems have been imperfectly recognized in the study of concept 
formation. An attempt will be made to formulate them and to relate 
the data to them. 

The third point concerns the methodology of experiments on con- 
cept formation. As noted above, the methods employed have been 
surprisingly few in number; indeed, one may almost speak of established 
conventions in this respect. When the methodology is reviewed, it 
becomes evident that only two methods have commonly been used with 
children and three with adults. 

The last two points to be taken up include a review of the experi- 
mental results with children and with adults. Research with children 
has mainly been directed towards a discovery of the characteristics 
of their concepts together with the conditions related to the develop- 
ment thereof, such as chronological and mental age, socio-economic 
status, etc. Research with adults has for the most part consisted of 
efforts to determine the effects of various conditions of presenting stimuli 
and of systematizing the behavior which is manifested in so-called con- 
cept-forming situations, 

This article, therefore, attempts to organize the available research 
on concept formation in terms of these five major areas. In so doing it 
is to be hoped that a start can be made towards clarifying the problems 
involved in this important, but as yet inadequately investigated, area 
of psychological interest. 


Wuat Is A CONCEPT? 


None of the current definitions of a concept or of concept formation 
is entirely satisfactory (cf., as examples, English [9], and Smoke [58]). 
In view of the considerations to be raised later in the present article, 
it would be better not to cite any of the present definitions. Instead, 
we may summarize the general points which they cover. The essential 
features appear to be these: 


1. Concepts are not direct sensory data but something resulting from the 
elaboration, combination, etc., thereof. This condition is easy to demonstrate 
experimentally by establishing a situation in which the subject cannot respond 
in a specified manner without data derived from previous sensory processes. 

2. A corollary to the first condition, therefore, is that concepts depend 
upon the previous experience of the organism. 

3. Concepts are responses which tie together, or link, or combine discrete 
sensory experiences. This condition may be demonstrated by showing that an 
individual responds to different stimuli in the same way. A 

4. It may be inferred that such ties or links are symbolic in nature; that is, 
the same response stands for a variety of data. In the human organism this 
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response is usually a word, and the word ties together different experiences with 
the same object, experiences with different objects somehow related to each 
other, the emotional responses aroused in these experiences, etc. 

5. On the side of the internal processes of the organism, concepts represent 
selective factors. An external stimulus arouses a symbolic response, on the 
one hand, or a symbolic response guides perceptual response, whichever comes 
first. For example, a creature running along a road may evoke the response 
“dog”; or a boy scout may go out on a search for “birds.” In experiments on 
concept formation, both kinds of selective mechanism are clearly revealed. 
Thus, an experimenter may present a whole series of objects (or a group of 
objects simultaneously) and ask the subject to classify them; or he may instruct 
the subject to find all the round objects. 


In addition to these five general characteristics of concepts, various 
studies have suggested important aspects of how a particular concept 
may be organized in the mental structure of the individual. 

Hayakawa (23) has pointed out that concepts have both extensional 
(or denotative) and intensional (or connotative) meanings. The exten- 
sional meaning is ‘something that cannot be expressed in words because 
it is that which words stand for” (23, p. 61). The intensional meaning 
is “that which is suggested (connotated) inside one’s head” (23, p. 62). 
Whenever words are used to symbolize concepts, therefore, both exten- 
sional and intensional data may be involved. 

The experiments of Reed (52, 53, 54) suggest that another way in 
which concepts are organized is in terms of their consistency or ‘‘correct- 
ness.” His subjects were required to learn, by the anticipation method, 
the names of cards. Each card contained a series of four words, one of 
which fell into a category symbolized by a nonsense name. Under these 
conditions, Reed discovered that two kinds of concept might be formed. 
A consistent (‘‘correct’’) concept was one achieved by classifying the 
words into groups and then attaching to the group a nonsense syllable 
which worked (i.e., made it possible to identify the card). On the other 
hand, an inconsistent (“incorrect”) concept was one achieved by attach- 
ing a nonsense syllable to some group of unrelated words, such as the 
first word in each group. Both achievements must be regarded as con- 
cept formation regardless of how “objectively correct” the concept 
may be judged. 

Although this distinction is based upon a fairly narrow experimental 
situation, it warrants further development. Whatever the relationship 
between inconsistent and intensional aspects of concepts, the two cha- 
racteristics are not the same. Thus, Reed’s experiments show that an 
inconsistent concept may nevertheless have an extensional meaning 
(the subject can use it to name a card correctly), Furthermore, it is 
quite likely that in everyday life concepts are never completely consis- 
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tent but have their inconsistent components dependent upon accidental 
groupings of objects, inaccurate perceptions, etc. 

Another way in which concepts are structured has been outlined by 
Welch (68, 70, 71). He has shown that they have both horizontal and 
vertical organization and that, in consequence, the same object (or rela- 
tion) has different points of reference depending upon the other objects 
with which it is compared. Horizontally, objects may be classified into 
different categories, all of them equally inclusive. At the same time, 
objects may be classified vertically, into groups of varying complexity, 
or into more and more inclusive categories. In a given situation, the 
horizontal classifications are less fixed and more dynamic than the ver- 
tical. Nevertheless, even the vertical levels may be defined differently 
in different situations. 

These important and neglected features of concepts may be clarified 
by means of an illustration. Figure 1 shows a collection of stimuli. 


A B C 


i @a TT 
2 > C E 
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Fic. 1. A COLLECTION OF STIMULI WHICH Micut BE USED IN AN 
EXPERIMENT ON CONCEPT ForMATION.? 


If someone were asked to select those that belong together, he would 
have several alternatives. Let us say that he is asked to point to the 
curved figures and responds by touching A-1, B-2, and B-3. This re- 
sponse corresponds to the extensional aspect of the concept. Suppose 
that he comments, “I dislike round objects because they’re so indefinite 
in shape.” This behavior corresponds to the intensional aspect of con- 
cepts. 

A concept of curvedness which resulted in the selection of A-1, B-2 
and B-3 would be consistent, whereas one which resulted in the selection 
of A-1, A-2, and A-3 would be inconsistent. 


2 This figure was very kindly drawn for the writer by Professor L. Scott Daniel. 
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In Figure 1, horizontal concepts would be those which resulted in 
the selection of A-1, B-2, and B-3, of A-2, C-1, and C-3, and of A-3, B-1, 
and C-2 as three classes of objects; another horizontal arrangement 
would be the choice of A-1, B-3, and C-2, of A-3, B-1, and B-2, and of 
C-1, A-2, and C-3. 

A vertical arrangement might be as follows: 


First Hierarchy —Each figure as distinct from each other figure 
(ie., A-1 is a filled circle, B-1 is an empty tri- 
angle, etc.). 

Second Hierarchy*—Group X. A-1, B-2, B-3. 

Group Y. A-3, B-1, C-2. 
Group Z. A-2, C-1, C-3. 

Third Hierarchy? —Group O. A-1, A-3, B-1, B-2, B-3, C-2. 

Group OO. A-2, C-1, C-3. 

All of the figures taken as a complex group 

(i.e., they are all plane figures). 


Fourth Hierarchy 


Finally, note that any single figure may be related to any of the oth- 
ers in many different ways depending upon the concept involved. Hori- 
zontally, A-1 may be “curved,” or “solid,” etc. Vertically, in the second 
hierarchy, A-1 may be regarded as a “curved” figure, in the third 
hierarchy, as a “completed” figure, etc. Also consider A-3. In the third 
hierarchy it may be regarded as a ‘‘completed” figure from one point of 
view but as an “incompleted” from another. 

Putting together all of these considerations, then, it appears that 
concepts should be placed in a broader, more dynamic context, than has 
been the case up to now. They must be regarded as selective mecha- 
nisms in the mental organization of the individual, tying together sen- 
sory impressions, thus aiding in the identification and classification of 
objects. But concepts involve more than the integration of sense im- 
pressions, against the background of which recognition occurs, for they 
are linked with symbolic responses which may be activated without the 
physical presence of external objects. That is, concepts can be given 
names—can be detached from specific instances, by means of a word— 
and used to manipulate experience over and beyond the more simple 
recognition function. The symbolic response, however, stands for what- 
ever it has been linked with in the previous experience of the organism 
and depends upon how that past experience is organized. Thus, a sym- 
bolic response does not have a fixed, permanent meaning but represents 
a momentary focussing of experience upon a particular stimulus situa- 


3 Note that various horizontal classifications are possible at each hierarchical level. 
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tion, combining intensional as well as extensional data, inconsistent as 
well as consistent relationships, and placing the stimulus in a context of 
greater or lesser inclusiveness. 


WHAT Is CONCEPT FORMATION? 


The next question which arises has to do with the process of forming 
concepts. It is usual to distinguish, here, the activities of abstracting 
and generalizing. The former signifies the linking of one sensory ex- 
perience to another so that some details are left out and others become 
dominant; in this sense, the concept is a response which stands for these 
dominant details. The latter term signifies that the dominant detail 
(or group of details) resulting from abstraction is used as a basis for 
responding similarly to the separate objects linked by abstraction and 
for responding to other objects similarly linked. 

The two most clearly stated theories of concept formation depend 
upon the distinction between abstraction and generalization. 


1. Composite photograph theory. The primary emphasis in one theory is on 
abstraction. As Woodworth states it, “the features common toa class of objects 
summate their impressions on the observer, who thus gradually acquires a 
picture in which the common features stand out strongly while the variable 
characteristics are washed out” (76, p. 801). 

This view, in some form, appears to have predominated among psycholo- 
gists who have written on the subject. It has been explicitly stated by Moore 
(43), Fisher (12), Hull (37), Kuo (38), and Stevanović (61) and is at least 
implicit in the interpretations of Thorndike (62) and others. The “spectator” 
behavior described by Heidbreder (26) belongs in the same category. 

Smoke (58, 59) has criticized this theory on the grounds that the term 
“common features (or elements)” is misleading. He suggested that it is not 
specific components common to a series of stimulus patterns which summate 
in the concept, but relationships between them. However, he appears to be in 
substantial agreement with the theory. 

2. Active search theory. By contrast, another theory emphasizes generaliza- 
tion rather than abstraction. Here, as Woodworth states it, “The concept is 
supposed to originate as a hypothesis, which O proceeds to test by trying it on 
fresh specimens of the class” (76, p. 801). This second view, therefore, assigns 
to the individual a more active, deliberate role than the first theory. It seeks 
to make of concept formation a more orderly, controlled activity than does 
the other view. 

This thecry has seldom if ever been advanced as the sole explanation of 
concept formation, partly, perhaps, because of the strength of the earlier 
theory, which has such apparently great logical consistency and sanction. 
Perhaps of more significance than the condition of beginning with a hypothesis 
is the factor of active search, Many experiments have shown that, at least in 
the adult, concept formation may be the result of controlled and effortful search. 
Thus, English (10) found that some of his subjects, in the process of abstraction 
began with a deliberate intention to analyze. Heidbreder. (26) observed 4 
“participant behavior” that the subject was responding with conscious an 
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definite effort. Smoke (58) stresses the active processes of concept formation, 
and Reed's experiments (52, 53, 54) similarly show the influence of set and 
effort. 


It is better to draw these two theories together rather than to make 
a choice between them, since experiments show that abstraction and 
generalization are often difficult to distinguish in the actual behavior of 
the organism. Under some conditions the individual may, in fact, be 
essentially a passive recipient of sensory impressions which gradually 
summate into the concept. Under other conditions it may be that an 
individual proceeds by establishing an hypothesis and then deliberately 
checking it against instances. More than likely, they are mutually com- 
plementary approaches to a situation and occur as interrelated processes. 
This conclusion is especially warranted with respect to concept forma- 
tion in adults. It cannot be assumed that the adult subject is really 
acquiring a “new” concept; instead, he is learning to apply concepts (or 
aspects of concepts) already in his possession in some unusual or sys- 
tematic fashion; i.e., he is solving a problem rather than learning a con- 
cept, in contrast to a small child who is more likely to be learning some- 
thing new. In this sense, therefore, both abstraction and generaliza- 
tion, for the adult, are far more conscious, controlled, motivated activi- 
ties than they seem to be in the child. Hence, for the adult, the distinc- 
tion between abstraction and generalization breaks down. One cannot 
say that, for the adult, the sequence is perception-abstraction-generali- 
zation except from the logical standpoint. Ina child, on the other hand, 
confronted with an entirely new realm of experience, such a sequence 
appears to be more likely. 

Heidbreder’s findings with respect to a complex concept formation 
situation (26) bear out the view that processes of both kinds operate at 
the adult level. She shows that concept formation involves, on the one 
hand, “analysis” and on the other hand, “synthesis.” The subject 
both seeks and obtains information about the situation and also or- 
ganizes his activities in relation to it. ‘Participant behavior” and 

spectator behavior” do not occur as mutually exclusive methods of 
approach, although one or the other may at times predominate. They 
both contribute to the end result, the formation of a concept. 


Problems in the Study of Concept Formation 


These preliminary considerations lead to a recognition that several 
different problems are actually involved in the investigation of concept 
formation and that investigators have not clearly distinguished between 
them. These fundamental problems may now be stated. For conven- 
ience, identifying names are given to them. 


8 W. EDGAR VINACKE 


Problem 1. Ability to conceptualize. This question may be stated explicitly 
in this way: How can one explain and describe the development in the child 
of the ability to form and use a concept? This problem is clearly a genetic 
problem and should be recognized as such. It cannot be answered, in all 
probability, by studying adults and then extrapolating from their behavior to 
early stages of child development. In any case, this problem is a general one 
and represents an effort to trace, with age, the unfolding and elaboration of a 
general function in the behavior of the individual together with the conditions 
which influence that development. 

Problem 2. Acquisition of concepts, or repertory. This question may be 
formulated as follows: What concepts—or patterns of concepts—characterize 
various stages in the development of the child’s thinking and acting? This is, 
so to speak, an educational problem. It may be that it is inextricably bound up 
with Problem 1, but this writer, at least, is not prepared at the present time to 
regard it as the same thing. The reason lies in the fact that the emphasis in 
Problem 2 is more specific than that in Problem 1; i.e., the concern in Problem 
2 is with the particular concepts which the child possesses and with the way 
he utilizes them. Hence, a number of additional questions arise pertaining 
to the order in which different concepts are acquired, how complex they are, 
how many concepts the average child of a given age possesses, etc. Clearly, 
this problem, like Problem 1, must be answered by tracing the learning process 
in children, although related questions have meaning also in the study of adults. 

Problem 3. Achieving a specific concept. This question may be stated in 
this manner: How does the individual go about attaining a particular concept? 
What behavior is manifested, and what conditions influence that behavior? 
Although this third question is pertinent to children, too, it has primarily been 
investigated at the adult level. In fact, when adult subjects are used it appears 
to be inevitable that emphasis is placed on this problem, because the adult 
has already developed an ability to conceptualize and has already acquired an 
enormous repertory of concepts. It is probable, therefore, that the adult does 
not typically acquire new concepts so much as he applies concepts which he 
already possesses—or learns new variations, hierarchies, etc., of those concepts.4 


EXPERIMENTAL APPROACH: METHODOLOGY 


In attempting to subject the problems of concept formation to stan- 
dardized, objective conditions of observation, investigators have exer- 
cised a considerable degree of ingenuity. The stimuli which have been 
devised are clever, interesting, and novel; several excellent series of 
studies have been conducted; nevertheless, most of the experiments 
have conformed to a very few relatively simple patterns. In fact, only 
three basic methods have been used with adult subjects and two with 
children.’ Some of the studies have employed two or three of these 


“Cf, Hebb (25), who goes so far as to say that there are two kinds of learning, one 
characteristic of the child, the other of the adult. 

5 The emphasis here is on laboratory research. The methodology might be extended 
if one included relevant data from other fields such as intelligence testing or therapeutic 
situations. 
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methods in such a manner that the distinctions to be drawn below are 
somewhat arbitrary. 


Experiments with Children 


The interview-questionnaire method. This approach has been em- 
ployed mainly with reference to Problem 2 formulated above. Typically, 
the investigator works out a procedu®ĝfor obtaining from the child his 
viewpoint or judgment about the nature of reality, morality, causal 
relations, life, death, etc. Piaget (49, 50, 51) is the best-known exemplar 
of this method (he calls it a “clinical method”’). The procedure is es- 
sentially that of questioning the child in an objective manner about 
natural and psychological phenomena, striving to obtain from the 
child his own interpretations thereof. Obviously, there are many pitfalls 
in this approach, but Piaget has been patient and careful in his efforts 
to objectify his questions and his interpretations of the answers. 

Attempts to verify Piaget's findings have modified the method in 
the direction of greater objective standardization, Thus, the questions 
haye been administered in questionnaire form, or each child has been 
asked the same questions in the same way (e.g., 3, 6, 7, 46, 56, 57). 
Sometimes the investigator has actually demonstrated natural phenom- 
ena, then asked the child to explain them (7, 46). 

The performance method. The second kind of approach has been used 

primarily to investigate Problem 1. Here, the investigator places the 
child in a situation which involves the learning or use of one or more 
concepts and observes the child’s behavior. Thus, a child is taught that 
if he opens a box on the front of which is a triangle he will find a piece 
of candy. He is then presented with two boxes, one of which is marked 
with a triangle, the other with a square, to see if he can discriminate 
between them (15, 16, 44, 65, 66, 67, 68). 
, This second method has distinct limitations from the standpoint of 
interpreting the child’s behavior. Thus, even if a child responds cor- 
rectly (that is, appears to act in terms of the “concept”) it is difficult to 
be sure that the response is not a simple conditioned response. In the 
training series the triangle>candy relationship is set up; in the dis- 
crimination series there may be no reason to suppose that the response 
is any more complicated than that (i.e., the square might simply be 
ignored). Care must be exercised, therefore, not to assume that the 
child’s behavior is more complex than it really is. This difficulty can 
at least partially be reduced by emphasis on adequate experimental 
controls (such as by varying the stimuli) and by restricting interpreta- 
tion as much as possible to the actual behavior of the child. With chil- 
dren old enough to verbalize, introspective data might have considerable 
value in supplementing the behavioral data. 
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The introspective method. The essential characteristic of this method 
is that the subject is exposed to a series of stimuli and asked to analyze 
and report the mental processes resulting from the stimuli. The em- 
phasis is upon the acts or processes in the individual which are not di- 
rectly accessible to others. The method at the present time is mainly 
of historical interest. Early investigations of concept formation made 
use of it (10, 12, 43). Thus, a series of drawings might be exposed 
tachistoscopically until the subject believes that he has discovered 
something important about the stimuli, The exposures are stopped 
while the subject reports his mental processes. Experiments in which 
the emphasis has been on behavioral data have also included intro- 
spective reports (e.g., 26, 52, 53, 54). 

It might be observed that valuable data can be obtained through 
introspective studies and that this method should not be abandoned too 
hastily. For example, studies of the intensional and inconsistent aspects 
of concepts might well utilize it. 

The learning method. Here, the subject is placed in a situation which 
requires that he learn some clue or principle by means of which he can 
identify the members of a class, Typically, the conditions have re- 
sembled a memorizing experiment, Thus, the subject is first taught the 
names (usually, nonsense syllables) of a series of stimuli, say by the 
anticipation method. He is then shown a second series of stimuli, each 
of which has something in common with the first series, to see if he can 
correctly name them (26, 28, 37, 52, 61). 

The problem-solving method. The third approach is similar to the 
learning method except that the subject does not need to go through a 
preliminary learning period. He is usually presented with a collection 
of stimuli, either simultaneously or successively, and asked to determine 
what they have in common or to classify them in some way. Thus, the 
subject may be told that a series of drawings are all instances of the 
same concept; he is to examine them and explain or define the concept 
(58). Another variation is to present the subject with a collection of 
objects, drawings, or cards and ask him to select those that belong to- 
gether (2, 19, 20, 21, 22, 34) 


CONCEPT FORMATION IN CHILDREN 


At the present time it would be presumptuous to suppose that we 
possess enough knowledge to present a complete and accurate account of 
concept formation in children, There is a considerable and growing 
body of data dealing with that and other aspects of the intellectual de- 
velopment of children, but so many questions regarding interrelation- 
ships and attendant conditions remain to be answered that it would be 
fruitless to attempt to draw all the data together. We shall, then, con- 
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centrate on the investigations which are directly pertinent to concept 
formation. These fall naturally into two major groups, those which 
purport to specify the characteristics of children’s concepts and those 
which attempt to define the conditions related to the formation of con- 
cepts, notably age. In these studies, the three problems set forth earlier 
are not clearly differentiated. Thus, it is not always easy to tell whether 
the results are of general importance with respect to the development 
of the ability to use concepts (‘‘conceptualizing”’) or merely with respect 
to how a particular concept is achieved and used by the child. 


Characteristics of Children’s Concepts 


The'work of Piaget (49, 50, 51) set the stage for a host of subsequent 
investigations. Using the method briefly described above, he obtained 
a wealth of provocative material relating to how the child conceives of 
himself and his surroundings. Perhaps the two major features of Piaget's 
interpretation of his results are (1) that the child’s thinking is essentially 
different from that of the adult and (2) that the child’s concepts pass 
through a series of rather clearly defined stages each of which is typical 
of a particular age-group. ., opi cae Ra 

According to Piaget, the child’s thinking is characterized by 
realism, animism, and artificialism. By realism, Piaget means “a spon- 
taneous and immediate tendency to confuse the sign and the thing 
signified, internal and external, and the psychical and physical” (49, 
p. 124). In other words, the child does not distinguish between his own 
experience and external reality. There are four stages in the evolution 
of realism, as follows (49, p. 126): 


_ 1. Absolute realism: “during which no attempt is made to distinguish the 
instruments of thought and where objects alone appear to exist.” 
, 2. Immediate realism: “during which the instruments of thought are 
distinguished from the things but are situated in the things.” P 
3. Mediate realism: “during which the instruments of thought are still 
regarded as a kind of things and are situated both in the body and in the 
surrounding air.” 


4. Subjectivism or relativism: “during which the instruments of thought 
are situated within ourselves.” 


In general, the child is alleged to pass from a confusion of self and 
world to a distinction between them. For example, Piaget gives pro- 
tocols relating to the notion of thought, the nature of names, and the 
nature of dreams. The child first confuses thought with the object 
thought about and only much later reaches the point of recognizing the 
difference between the thing, or the word, and the thought. With re- 
spect to names, the child passes from a stage of assuming that the names 
of things are in the things themselves, to a stage of recognizing that 
names are in the voice, the head, or the thought itself. Dreams are first 
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regarded as coming from outside and remaining external, then arising 
in ourselves but external to us, and finally are conceived to be internal 
in origin and to remain internal. Sin 

Piaget means by animism in children’s thinking, “the tendency to 
regard objects as living and endowed with will” (49, p. 170). He 
postulates four stages of development in this dimension: 

1. At first, the child believes that everything active is conscious. “Thus a 
stone may feel nothing, but if it is moved, it will feel it” (49, p. 174). 

2. A second stage is one in which consciousness is attributed to things that 
can move, such as the sun and moon, clouds, rivers, bicycles, etc. 

3. In the third stage, consciousness is attributed to things that can move 
of their own accord. Thus, a distinction is drawn between movement exhibited 
by the object itself and that introduced by an external agent; the sun and 


A third general characteristic is artificialism: “regarding things as 
the product of human creation, rather than in attributing creative ac- 
tivity to the things themselves” (49, p. 253). Thus, for example, the 
origin of the sun may first be explained in terms of some human agency 
(e.g., it was lighted with a match), and then by intermediate stages the 
child’s thinking progresses to the point where it is recognized that human 
activity has nothing to do with the phenomenon. 


natural phenomena in ways which are still essentially “precausal,”’ 
but the magical types tend to disappear. Finally, in a third stage, which 
is completed at about ages 11 to 12, more rational forms become domi- 
nant. 

Thus, Piaget has found in many different areas the development in 
children of concepts which Pass from diffuse, prelogical, subjective forms 
to more differentiated, logical, and objective forms. He claims that 
general stages are characteristic of particular ages, and that concepts 
of a particular kind (e.g., of “life”) evolve in a definite manner, 

Nagy (45) obtained results similar to Piaget’s from a study of chil- 
dren’s theories of death. She obtained data consisting of compositions, 
drawings, and discussion from 378 children. Three stages were found, 
as follows: (a) denial of death as a regular and final process; i.e., every- 
thing including the dead and lifeless is considered to be alive—the ani- 
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mism described by Piaget (ages 3 to 5); (b) death is personified, con- 
sidered a person—essentially Piaget’s artificialism (ages 5 to 9); and 
(c) death is understood as a process and as inevitable (ages 9 and older). 

Some rather serious criticisms of Piaget’s views have been given. 
Hazlitt (24) has suggested that his claims rest upon two unwarranted 
assumptions, namely: (a) that thinking can be identified with ability 
to express ideas verbally; and (b) that the content of thought is ir- 
relevant—that is, if a child cannot understand or state a relation in 
regard to one subject matter, he cannot do so in regard to another. She 
herself conducted experiments designed to have the child behave in 
terms of a concept rather than merely to verbalize it. She concluded 
that children display a grasp of relations very early and that the only 
limitation is lack of experience. In general, an assumption that there is 
a qualitative difference between adult and childish thinking is not 
warranted, Deutsche (7) has done a very careful study of children’s 
concepts of causal relations, as a result of which she criticizes Piaget’s 
classification of answers into seventeen types. In the first place, she 
found that the definition of the types is so vague and indefinite that it 
is difficult to classify answers. In the second place, the types are of ex- 
tremely unequal value, some being too inclusive, some extremely narrow, 
although Piaget tends to treat them as though all were characteristic of 
children’s concepts. Finally, it is a matter of personal judgment as to 
what a child really means by his explanations. Many criticisms brought 
to bear against Piaget rest upon his methods, which are indeed dif- 
ficult to accept fully; for example, one never knows how many subjects 
he is relying upon in the formulation of his conclusions and one never 
knows how many children were asked the same questions. Other crit- 
icisms depend in part upon Piaget’s terminology, although he himself 
admits the fallibility of such words as “animism” and “realism.” 

A large number of studies, however, have been carried out with 
more standardized procedures than those of Piaget, some of which have 
confirmed his results, others of which have disagreed with them. Grigsby 
(18) investigated developmental trends in concepts of time, space, cause, 
part-whole relations, discordance, and number, using children between 
the ages of 2 years 8 months and 6 years 4 months. In each of these 
kinds of concepts she found gradations, although these were more re- 
lated to mental age than to chronological age. Specifically, with respect 
5 causal relations, she found good agreement with Piaget’s seventeen 
types. 

This is in marked contrast to the results of Deutsche (7), already 
mentioned, whose experiment is in many ways a model of research in this 
field. She developed two tests, both concerned with causal relations, the 
answers for which were written. In the first test there were eleven dem- 
onstrations of physical phenomena which the child was asked to 
explain. For example, the experimenter placed a jar over a lighted candle 
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and then asked, “Why does the candle go out?” In the second test there 
were twelve questions, such as, “What makes the wind blow?” and 
“What makes the snow?” She used 732 subjects (thereby meeting at 


Classification of all the answers to Piaget’s seventeen types of causal think- 
ing revealed that only four types of thinking (phenomenistic, dynamic, me- 
chanical, and logical deduction®) are found in large enough frequency to Warrant 
further analysis, 

No evidence was found that children’s reasoning develops by stages. Both 
quantified and qualitative analyses show a gradual progression in answers 
with advancing age, and all kinds of answers are found spread widely over the 
age range. 

Evidence was found of specificity in children’s causal thinking as Opposed 
to a general level of thinking. The child responds to different questions with 
answers differing in qualitative as well as quantified value. 


However, Deutsche’s study itself has certain limitations, Perhaps 
the most important of these is the nature of her questions, They were 
not as varied as those of Piaget. In fact, the absence of some types of 
answers in her data might be accounted for by the difference in the kinds 
of question which she asked. Another limitation has to do with the ages 
of her subjects, the youngest of whom was eight. By this age, according 
to Piaget, some of the precausal types of answer have largely disap- 


jects, they seem to agree fairly well with Piaget's formulation, That is, 
the younger subjects are much lower in total score, and the precausal 
types of answer appear more frequently, Nevertheless, even at the five- 
year level, the same general range in type of answer is evident as in the 
older levels, 

Russell and Dennis (56) devised a standardized procedure for in- 
vestigating animism in children’s concepts. It consisted of a question- 
naire relating to twenty objects, some physically Present, some visible 
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outside the room, and others presented verbally. They tested 385 
children ranging in age from 3 years to 15 years 6 months. Criteria 
were set up whereby the answers could be classified into five categories, 
the four stages previously formulated by Piaget and a “No Concept 
Stage.” This method was then used to check Piaget's contention that 
these categories of response are characteristic of definite ages (57). The 
subjects numbered 774, ranging from Grade 1 to Grade 8. It was found 
that 98.5 per cent of the subjects could readily be classified into one of 
the stages. Curves based on the data showed increasing modes with in- 
creasing mental age, from which result Russell concludes that it is prob- 
able that individuals pass sequentially through the stages. Nevertheless, 
as Deutsche had found, for causal concepts all the stages occurred at 
every age, rather than being distinct from each other as Piaget had de- 
scribed them, 

Dennis (6) also applied Piaget’s questions to Zuni and Navaho 
children. He found that animism, realism, and artificialism are also 
typical of their concepts. Bruce (3) similarly investigated the occurrence 
of animism in Negro compared to white children. She found Piaget's 
four stages, but she believes that the concept of “‘alive’’ is a more mean- 
ingful way to interpret children’s beliefs than to refer them to “ani- 
mism.” Like other investigators, she found that all four stages occur at 
all age levels. 

The experiment by Oakes (46) tends to agree with Deutsche. His 
method was patterned closely after Piaget, and he attempted to obtain 
age sampling at younger ages than did Deutsche. Thus, he had 77 
kindergarten subjects, from age 4 years 10 months to 7 years 4 months, 
in addition to smaller numbers of children in Grades 2, 4, and 6. He 
used fifteen kinds of questions (“How were the hills made?”) and 
seventeen simple experiments similar to those of Deutsche. He found, 
as Deutsche did, that Piaget’s seventeen types of explanation are not 
usable; instead, he classified the answers into three major categories, 
physical or materialistic, non-physical or non-materialistic, and failure 
to explain. For both types of tests there was a marked increase in the 
incidence of physical explanations with age, accompanied by a corre- 
sponding decrease in the other categories. In his results, too, all types of 
answer were given by all the age groups, and each subject gave a wide 
variety of explanations. Hence, he found no evidence for Piaget’s con- 
tention that definite stages characterize definite ages. “The types of 
answers given by these subjects were influenced by the nature of the 
problem...” (46, p. 93). The great majority of the answers were 
naturalistic, which contrasts with Piaget’s emphasis on various kinds of 
magical, illogical, etc., explanations. 

Finally, it should be noted that experiments of very different kinds 
have also cast doubt upon Piaget’s view of age-stages in concept forma- 
tion. For example, Welch and Long (42, 70) tested children between the 
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ages of 42 and 83 months with tasks which required the use of concepts 
previously learned. Although the number of subjects who could pass 
the tests increased with age, there was no orderly progression in this 
respect. 

One general conclusion to be drawn from these studies is that chil- 
dren’s concepts seem to change with increasing age but that the change is 
more in the nature of a gradual progression (towards greater adequacy 
or informed understanding, perhaps) than of definite stages. This 
change does not occur at the same rate for all children. Indeed, some 
may never achieve the more advanced kinds of explanation at all, since 
even adults display concepts similar to those of children. Further, no 
child at a particular age gives consistent responses of one type or another 
but instead may give many different types, depending upon the situa- 
tion. 

Another conclusion to be stated tentatively is that the apparent 
difference between children’s concepts and those of adults is less a mat- 
ter of kind than of degree. Although animism, artificialism, and realism 
—to retain Piaget’s terms—are found relatively more often in children, 
these characteristics are not absent by any means from the thinking of 
adults. The reverse is also true, since the supposedly more advanced, 
more logical, more correct characteristics occur in the concepts of chil- 
dren. As will further be shown in the following section, it is probable 
that Hazlitt’s observation is correct: the greatest factor in the difference 
between concepts of children and adults is that the former have less 
experience and knowledge (24). 

A further observation which follows from this has been emphasized 
by Wolff (75). It is necessary, in order to understand the concepts of 
children, to judge from the child’s standpoint, not that of the adult. 
Thus, what strikes the adult as “illogical” may not be so from the 
child’s outlook, which is merely based upon less, or different, experience. 


Conditions Related to Concept Formation in Children 


In this second area of research much remains to be done—for 
example, in terms of relating what is known about development specif- 
ically to concept formation. We shall merely indicate some of the pos- 
sible conditions which have emerged in experiments dealing with con- 
cept formation as such. 

Age. Welch and Long (42, 68, 70, 71) have shown that the concep- 
tualizing ability of children seems to develop from simple to more com- 
plex levels. A pre-abstract period leads gradually to an ability to grasp 
first-hierarchy concepts, such as that “men” and “women” are all 
“people.” This period begins at about the twenty-sixth month and is 
followed, by about the middle of the fourth year, by the ability to grasp 
second-hierarchy concepts (‘‘potatoes” are “vegetables,” “apples” are 
“fruit,” and both “vegetables” and “fruit” are ‘‘food”). In turn, the 
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child may develop an ability to grasp concepts of still higher hierarchies 
in later years. It should be noted, in relation to the preceding section, 
that at least after the age of eight years children can deal with con- 
cepts at any of the lower hierarchical levels (42). 

Reichard, Schneider, and Rapaport (55) have used sorting tests to 
study the conceptual abilities of children. They suggest that there are 
three levels of development: (1) a concretistic level, where classification 
tends to be made on the basis of non-essential incidental features of the 
objects; (2) a functional level, where classification is on the basis of use 
or value, etc.; and (3) a conceptual level, where the child classifies more 
nearly on the basis of abstract properties or relations. The concretistic 
performance was more typical of the youngest subjects (up to 5 or 6 
years), and the functional performance more of older children (up to 8 or 
10 years).7 

Still another change in conceptualizing with age is suggested by the 
work of Colby and Robertson (5), who tested three age-groups (3 to 6, 
6 to 7, 7 to 9) with colored forms and retested them after one year. 
There was a progressive shift towards a dominance of form as the basis 
for classification. Welch (66, 68) reports a similar result, although he 
concludes that form tends to be dominant below the age of 3 years, with 
a shift to color between 3 to 6, and a return to form again after age 6.8 

Other efforts to trace conceptualizing in relation to age may be sum- 
marized as follows: 


Triangularity and other forms (15, 16, 44): concept can be established at 
15 months to 2 years. 

Roundness (40): concept established as early as age 3. 

„Magnitude (36, 63, 65, 66, 67, 69): simple concepts of size can be established 
quite early, perhaps at the fourteenth month, but ‘“middlesizeness” comes later, 
probably not much earlier, on the average, than the third year. 

Contradictory relations (8): this situation is one in which children are asked 
to discriminate the larger of two equal ring-segments so placed that one gives 
the illusion of being larger than the other; the larger is then placed so that it 
appears smaller. Recognition of the contradiction was found to appear between 
ages 3 and 4, the same time as the concepts “big” and “little.” 

Time (1, 13, 14): concepts in this area undergo long and continuous develop- 
ment. General divisions of time are grasped early, “morning” or “afternoon” 
by 4 years, what day it is by 5 years, the conventional time-system by the 
sixth grade in school. Still other time concepts are grasped later, with adults 
about equal, on the average, to ninth- or tenth-graders. r 

Cause-effect relations (39): grasped by the eighth or ninth year but probably 
not before. 

Social concepts (47): there is a steady increase from grade to grade although 
concepts in different problem areas differ. Recognition of social problems is not 
great before the sixth or seventh grade. 


7 See below for discussion of concrete and conceptual attitudes in adults. 
8 Apparently, form also tends to be dominant over color in adults, as would be 
expected from the above (see 31). 
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Intelligence. It is probably safe to say that psychologists have as- 
sumed that intelligence and concept formation are related, although they 
have not yet worked out the relationship explicitly. There are two as- 
sumptions, really: (1) that one of the variables of intelligence is the 
ability to form and use concepts, and (2) that part, at least, of the reason 
why mental age increases during the period of growth is that the ability 
to conceptualize increases. 

These assumptions seem reasonable, yet relatively few efforts have 
been made to verify them. What this amounts to, basically, is com- 
paring the performance of children of high and low intelligence, esti- 
mated as best one can in situations which involve the formation and/or 
use of concepts. When this is done, some unexpected results may occur 
which force us to raise additional questions. Thus, Deutsche (7) found 
that scores on her tests of causal relations had only a low relation to in- 
telligence test scores (Kuhlmann-Anderson). The studies of Long and 
Welch (42), as well as others, indicate that chronological age is at least 
as important as mental age. 

Training or experience. This condition further complicates the rela- 
tionship between intelligence and concept formation. Studies such as 
those of Deutsche (7), Oakes (46), and Ordan (47), suggest that children 
differ in their concepts and use of concepts as much because of variations 
in experience as in variations in intelligence. Investigations of very 
young children, such as those of Gellermann (15, 16) and Welch and 
Long (73), indicate that at a very early age children are capable of 
learning concepts and can, in fact, be taught them. Peterson (48), in a 
study of generalizing ability involving the principle of the lever, found 
that grade in school had a closer relation to performance than either age 
or measured intelligence. In Deutsche’s investigation (7) the correlation 
between school grade and scores on her concept test (combined forms) 
was .445 (PE .067), whereas the correlation with I.Q. was only .182 
(PE .098). 

Socio-economic status. Both Deutsche (7) and Ordan (47) report that 
socio-economic status has only a very low relation to scores on concept 
tests. 

Vocabulary. Both Deutsche (7) and Ordan (47) report a substantial 
relation between this factor and concept scores. In the former study the 
correlation between number of words used and scores was .48 (PE .06); 
in the latter the correlations between vocabulary and various areas? 
of social concepts were of about the same magnitude. 


In summary, it may be said that the genetic aspects of concept 
formation have been very inadequately studied up to the present time. 
The most thoroughly investigated aspect of the problem appears to 


® Crime, economics, government, war-peace, etc. 
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be that which relates to our Problem 2, that is, the acquisition of con- 
cepts. Problem 1, which concerns the more general question of “con- 
ceptualizing,” remains comparatively untouched. Perhaps the most in- 
teresting feature of this problem is the apparently low correlation with 
intelligence test scores and the relatively high correlation with training 


and experience, of which one important component seems to be vocabu- 
lary. 


EXPERIMENTS WITH ADULTS 


As noted previously, research at the adult level has primarily been 
concerned with our Problem 3, that is to say, less with concept formation 
in general (conceptualizing), and more with a situation in which a par- 
ticular concept or group of concepts is achieved (that is, isolated from 
or applied to a particular set of stimuli). Although we distinguished 
between learning and problem-solving situations, the latter aspect is 
the predominant one. Although experimenters have striven to set 
up conditions in which the subject is confronted with new experiences 
out of which new concepts are supposed to emerge, it appears to the 
present writer unlikely that this can be done except in the case of chil- 
dren. Thus, with adults it seems probable that the main emphasis 
should be on such problems as the behavior of the subject, what con- 
cepts he uses, and how he uses them. In the discussion to follow it will be 
assumed that the subject is fundamentally using his past experience 
rather than acquiring new experience.!? The data obtained from experi- 
ments may conveniently be considered under two principal headings, 
the conditions under which the material is presented, and the behavior 
occurring in concept formation situations. 


Conditions of Presentation 


The many excellent experiments in this field have contributed much 
to an understanding of efficiency in situations where concepts are to be 
used or experience is to be generalized. : 

Method of presenting stimuli. One of the earliest objective experi- 
ments, the famous one of Hull (37), was an effort to determine the fac- 
tors which promote efficiency in this kind of problem-solving situation. 

The method used by Hull has served as a prototype for many sub- 
sequent experiments. He prepared twelve series of stimuli each of which 
contained a common element or concept. These were presented suc- 
cessively in an exposure apparatus. With each exposure he aye 


. 10 This assumption does not mean that it might not be possible to study the acquist- 
tion and conceptualizing of experience in the adult; so far, however, experiments have 
not convincingly done so. 
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menter pronounced the nonsense syllable which served as a name for 
the concept. In succeeding series the subject tried to anticipate the cor- 
rect name of the stimulus but was corrected by the experimenter if he 
failed to assign the correct name to it. The ingenious stimuli used for this 
procedure were Chinese characters built around radicals (the common 
element, or concept). In this way Hull compared, for example, two 
orders of presenting instances of the material each of which contains a 
“common element.” The first order is from simple-to-complex, the 
second from complex-to-simple. If the time spent on each instance is 
the same there is no apparent difference between the two orders, “but 
if each individual experience in the evolution series is continued until 
the reaction to it is just perfected before passing to the next, there is a 
distinct advantage in favor of the simple-to-complex method,” In gen- 
eral, simple instances are more efficient because it takes less time to 
form the concept from them (i.e., extract the common element). 

Context and critical features. Hull also studied the effect of empha- 
sizing the concept (the common element) in various ways, in contrast 
to presenting only the total characters in which the concept was em- 
bedded. Thus, giving the common element outright is no more efficient 
than extracting it from a series of concrete instances. In the former 
situation, however, the subject can better verbalize the concept, al- 
though this is obviously not necessarily a true indication of functional 
value, since the subject did not show any better performance. If the 
common element is emphasized in situ by outlining it in a different color 
(red), it is easier to generalize it. So far as familiarity is concerned, it 
was found that twice as frequent exposure to half the series of instances 
is less efficient than moderate exposure to all the members of the series. 
Finally, the most efficient method of presentation was one which com- 
bined examples of the concept (“naked” common element) with con- 
crete examples of it embedded in various contexts, 

The elaborate and lengthy series of experiments performed by Heid- 
breder (28 through 35) shows other conditions of this kind. Her general 
procedure is similar to that of Hull; that is, it was an adaptation of the 
familiar memory situation in which the subject learns the nonsense 
syllable names for various categories of stimuli by the anticipation 
method. In carrying much further the principles suggested by Hull’s 
experiments, she has found that concepts are attained more easily when 
the critical features (the features which identify the concept) are readily 
accessible perceptually and are more “‘thinglike” (31, 32). For example, 
concepts of objects were more quickly attained than concepts of forms, 


are also attained more easily when the context provides strong per- 
ceptual support for the critical features, In general, the more thing-like 
the instances the more readily is the concept attained, and the more the 
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context supports a particular concept where several are possible, the 
more rapidly will the supported concept be attained. Thus, varying the 
context from experiment to experiment resulted in marked changes in 
the order of attaining concepts. (This point is further elaborated below.) 
Another line of evidence comes from the nature of the task. When the 
subject is permitted to participate perceptually more directly in the 
experiment, concepts are attained more readily. For example, when 
subjects sorted cards instead of observing the instances in the exposure 
apparatus, the concepts were more rapidly achieved. The use of verbal 
instances of the concepts instead of drawings yielded essentially similar 
results except that the order of attainment seemed to depend not upon 
the thing-character of the instance but upon “semantic efficiency.” 

Positive and negative instances. Kuo (38) used a method similar to 
that of Hull and found that the more negative or misleading characters 
there were in the series, the less accurate the conclusion. Smoke (58) 
used geometrical designs as stimuli. Each series was constructed accord- 
ing to a certain principle, the discovery and definition of which was the 
subject’s task. In comparing performance on series containing both 
positive and negative instances of the principle with those in which only 
positive instances appeared, Smoke found no difference in efficiency. 
Actually, the situation may be more complex, for some subjects seemed 
to be aided by the negative examples whereas others did not profit from 
them. Ina later study, Smoke (59) confirmed this result but felt obliged 
to qualify the conclusion to the effect that the presence of negative 
instances may serve as checks in the learning process and thus are of 
assistance, especially where difficult concepts are involved. 

Set. One of the experiments by Reed (52) reveals the influence of 
set. The task of the subject was to learn the nonsense names of forty- 
two cards on each of which were written four common words. One word 
on each card belonged in one of six categories represented by a nonsense 
syllable. To study set, Reed instructed one group of subjects merely to 
learn the name of each card; a second group were to learn the name and 
secure the meaning and were also given information about the nature of 
a concept. The latter group, characterized by a specific set, showed a 
greatly superior performance. Reed suggests that this economy occurs 
because the latter group are more likely to keep the goal (learning the 
concepts) in mind and participate more effectively in the problem situa- 
tion by searching for possibilities of grouping, testing hypotheses, etc. 
Ewart and Lambert (11) have also reported results of this kind. 

Length of series. In another experiment Reed (53) examined the effect 
of varying the amount of material. Within the scope of his experiment 
longer series were more efficient than short series; that is, the amount 
of work required, though absolutely more, was relatively less for longer 
series. The proportion of consistent concepts achieved also increase 
with length of series. 
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Complexity of stimuli. In another experiment by Reed (54) the 
situation was the same, but the number of words on each card was in- 
creased and confusing categories were introduced. The latter, however, 
only applied to a few of the total possible number of instances. As might 
be expected, the effort required to form concepts increased directly with 
increased complexity. The most striking effect, meriting further re- 
search, was that the proportion of consistent or correct concepts de- 
creased markedly with an increase in complexity, accompanied by a cor- 
responding increase in the proportion of inconsistent or incorrect con- 
cepts. As Reed states it, “as the complexity of the stimuli is increased 
there is a definite trend to shift from logical to illogical learning, or to 
base concepts on such factors as the primacy, and frequency, and sen- 
sory similarity of contiguous stimuli.” 

Mutual interference. Gengerelli (17) studied another interesting 
phenomenon. He had one group evolve concepts from meaningless 
drawings which were named by a letter, then presented them with the 
same material in which the concepts were named by a different letter. 
A control group carried out the same procedure, except that the draw- 
ings were changed somewhat in the second stage. The experimental 
group showed more interference than the control group, thus indicating 


the difficulty of shifting the meaning of a concept from one situation to 
another. 


From this survey of experiments it may be said that if concept 
formation is defined as the process of discovering an identifying detail, 
relation, or principle by means of which a series or collection of instances 
can be classified," as it may be perfectly proper to do in keeping with 
our Problem 3, then we know to a considerable extent what will hap- 


pen under various conditions of presenting the material. The major 
findings are as follows: 


1. The order of the instances does not particularly matter if an equal 
amount of time is allowed to each. 

2. Abstract instances alternated with concrete examples is the most efficient 
method. 


3. Negative instances are not necessary but may be included to serve as an 
occasional check on accuracy. 

4. The subject who is well instructed in his task will do better than the 
subject who is simply a passive recipient of the material. 

5. Consistency is promoted if the series is long rather than short, and simple 
rather than complex. 


1 Dr. Leslie Briggs has, in fact, proposed to the writer this definition for concept 
formation: ‘The process through which the person manipulates and classifies the essen- 
tial common features embedded in a number of complex stimulus situations in order to 
arrive at a symbol which represents the common elements in the total range of stimuli. 
This definition might well be adopted for our Problem 3, 
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6. A given context is likely to favor one concept over another, and the 
readiness of attainment will depend upon how accessible the critical features 
are to perception. 


It is evident that much work remains to be done to ascertain how general 
these conclusions are. At present they must be regarded as tentative 
statements applicable to the kind of experimental situation upon which 
they are based. 


Behavior in Concept Formation 


Experimental studies have revealed a number of important phenom- 
ena which occur in the formation and use of concepts. To some extent, 
accordingly, it is possible to describe what happens when the individual 
is placed in a situation corresponding to the experimental conditions. 


Gradual attainment. Several of the experiments which attempted to 
break down the successive phases of discovering the concept, mainly 
through the introspective method (4, 10, 26, 37, 53, 61), have revealed 
that concepts are typically evolved gradually by the subject. In general, 
the subject is exposed to the material and little by little begins to inter- 
pret it—perhaps by perceiving in it familiar objects or associating as- 
pects of it with his past experience; perhaps by deliberately attempting 
to analyze it, comparing one instance in the experimental situation 
with another, etc. In time, some features begin to stand out, others to 

disintegrate” (61), until the subject is able to formulate a principle 
which will work. He may, of course, fail to develop an adequate con- 
cept. 

Allainment without awareness. Hull (37) and Smoke (53) both found 
that an individual may be able to act in a manner showing that he can 
act in terms of the concept without knowing what it is. That is, he can 
successfully identify specimens of the class without being able to verbal- 
ize the concept. i 

Attainment of consistent and inconsistent concepts. As previously 
noted, Reed (53) found that subjects may develop inconsistent as well 
as consistent concepts. In general, the development of a consistent or 
inconsistent concept results not from different factors but from dif- 
ferent manifestations of the same factors. These factors are set, identical 
perceptual elements in the concept-symbol and the instances, frequency 
of occurrence of key-items belonging in a given class, contiguity es 
tween an instance and the class-symbol (e.g., position factors), and gen. 
eralization. Consistent concepts are favored by a specific set directed 
towards group classification, whereas inconsistent concepts are more 
likely to occur if the set is general rather than specific. Consistent con- 
cepts are favored by the occurrence of identical elements based on 
Meaning or group relationships, whereas inconsistent concepts are in- 
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fluenced by identical elements based on perceptual (and incidental) 
similarities. 

Order of attainment. Some rather remarkable and significant be- 
havior was observed in Heidbreder’s experiments (28 through 35), 
which has been confirmed by Wenzel and Flurry (74). In these experi- 
ments, it was quite regularly found that concepts are formulated in a 
definite order of dominance, depending upon the nature of the material 
and the context. Under the conditions of these experiments the subjects 
first attained concepts of objects, then concepts of forms, and last, 
concepts of number. If, however, the stimuli are varied to make some 
critical features more obvious than others, there was likely to be a 
change in the order of dominance. Thus, in a series of twelve experi- 
ments involving card-sorting, varying conditions resulted in dominance 
of form, or color, or, in one case, quantity. When the form was repre- 
sented by the whole card, which was also colored, and the concrete ob- 
ject was a small drawing on the card, the order of dominance was: color, 
spatial form, objects. Cards containing the forms outlined in different 
ways, with small objects varying in number and without color, were 
sorted in the order: spatial forms, objects, linear quantities, and num- 
ber. On the whole, however, it was rather difficult to influence the order 
of dominance. In sixteen experiments where it was possible to attain 
concepts of objects,” these concepts were attained first eleven times, 
second four times, and last only once. Numerical quantities were at- 
tained last in ten experiments, second in two experiments, and first 
only once (in an experiment from which objects and forms were absent). 

Concrete and abstract concepts. In experimenting with various sorting 
tests, Weigl (64) found that individuals characteristically displayed con- 
trasting concrete and “categorical” (or more conceptual) approaches." 
Using a variety of tests, Bolles (2) further analyzed these approaches, 
suggesting that concrete performance is primarily determined by sensory 
impressions whereas the more conceptual or abstract performance is a 
response to objects as representatives of a class or category. The “basis 
of pertinence” (or way in which objects are classified) was found to be of 


the following types: 


1. Identity—items belong together by virtue of exact sensory equivalents. 

2. Partial identity—similarly determined but resting upon an equivalence 
of only one sensory attribute. 

3. Co-functionality—items belong together in some concrete situation. 

4. Categorical similarity—items belong together because they represent a 
class, not because of similar attributes or contiguity of function.“ 


2 Including the experiment of Wenzel and Flurry (74). 

13 It is interesting that English (10) reported substantially similar approaches. ; 

4 In this research, and others below, the primary emphasis was upon the comparative 
conceptual performance of aments and/or dements and normal persons. 
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Hanfmann and Kasarin (20, 22) developed a standardized procedure 
for testing conceptual performance with the Vigotsky sorting test. This 
test consists of a collection of small blocks, varying both in color and 
shape. On the bottom of each block is a nonsense syllable which serves 
as a clue to the proper classification of blocks into a double dichotomy 
(tall-large, tall-small, flat-large, and flat-small), the basis for which is 
not immediately obvious to the subject. After preliminary explanation 
of the purpose of the test the experimenter turns up one of the blocks, 
thus revealing its name, and asks the subject to select all those that 
belong with it. If the subject selects all those of the same color, for 
example, the experimenter turns up one of the wrongly classified blocks 
and asks the subject to try again, and so on until all the blocks have 
been correctly sorted. It is possible to score performance in terms of 
time taken, number of clues (turned-up blocks) required, type of solu- 
tion, etc. à 

Through the use of this test, these investigators have distinguished 
three levels of performance, namely: a primitive, “concrete” perform- 
ance, an intermediate performance showing some aspects of conceptual 
thinking but not others, and an advanced conceptual performance. For 
example, with regard to interpretation of the task, the subject at the 
primitive level does not relate the words to the properties of the blocks, 
with the result that the names of the blocks are disregarded and the 
task may be seen as solvable only by trial and error. At the intermediate 
level the subject does not grasp fully the nature of the required grouping; 
i.e., the task may be seen as a game with rules, or only one possibility of 
grouping is seen. At the conceptual level, the task is comprehended as 
involving classification. Different kinds of groups tend to be formed by 
individuals operating at the three levels. At the primitive level grouping 
may be merely random or in the form of constructions; at the inter- 
mediate level, the subject may assemble collections (such as one block 
of each color) or pseudo-classes (that is, all red blocks, where the basis 
can be shown to be “red,” not color); and finally, at the conceptual level, 
true classes are formed. 4 d 

Goldstein and Scheerer (19) have also used sorting tests to investi- 
gate conceptual behavior and have also found these contrasting ap- 
proachės. They define the concrete attitude as realistic—that is, de- 
pendent upon immediate sensory impressions—whereas the abstract 
attitude is characterized by detachment from immediate reality an 
includes more than the “real” stimulus. A 

Although these investigators have been primarily concerned with 
pathological cases, this distinction between concrete and abstract per- 
formance may have considerable significance for normal, everyday be- 
havior, Goldstein and Scheerer (19) point out that there are various 
degrees and gradations of these approaches. It is probable that ‘the 
normal individual combines both attitudes and is able to shift from one 
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to the other at will according to the demands of the situation.’’ More 
work with normal subjects is clearly needed in this area, since other 
experiments with different emphasis have strongly suggested that these 
attitudes are important aspects of concept formation and use. Hanf- 
mann (21), in fact, has presented preliminary evidence based on the 
Vigotsky test for “personal patterns” of approach in tasks involving 
concepts. In the predominantly “thinking” or conceptual (abstract) 
approach, the subject develops hypotheses without paying much atten- 
tion to the blocks, which are utilized to check the hypotheses; all of this 
may be accomplished without actually touching the blocks. On the 
other hand, in the predominantly “perceptual” (concrete) approach, 
the individual keeps in close touch with the material and gets his ideas 
from looking at or handling the blocks. A predominant approach of one 
kind or the other is characterized as a “concordant” pattern, whereas 
in a “discordant” pattern the two tendencies conflict with each other, 
leading to a less efficient performance. 


CONCLUDING STATEMENT 


In this review of concept formation we have been concerned to show 
that it will ultimately be necessary to take into account a wide variety 
of facts before an adequate formulation can be achieved. In general, 
concepts represent regulating (or selective) systems in the mental or- 
ganization of the individual—systems which link separate sensory im- 
pressions, which depend upon past experience, and which are organized 
apart from direct sensory data. A given concept has both extensional 
and intensional meanings; it may have a consistent or inconsistent or- 
ganization; it has important hierarchical relationships to other concepts. 
Furthermore, an adequate distinction must be made between the selec- 
tive mechanism of the concept and the response selected—whether ver- 
bal (such as naming), manual (such as reaching for an object), or covert 
(such as an image). 

So far as the available experimental data go, it appears that three 
major problems have been studied but without sufficiently clear dif- 
ferentiation between them. We have suggested that one problem is 
concerned with the development of the ability to conceptualize (to form 
and use concepts), another with the acquisition of a repertory of con- 
cepts (building up an organization of particular concepts), and still 
another with how any particular concept is achieved. The first two 
problems are basically genetic problems which must be approached 

primarily through tracing the learning process in the child; the third 
problem is, of course, important in child behavior, but it has been studied 
primarily at the adult level. Indeed, we have pointed out that it seems 
to be the only problem of concept formation which can be investigated 
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at the adult level inasmuch as the adult has already developed an abil- 
ity to conceptualize and already possesses so great a store of concepts 
that “new” ones are probably applications or reorganizations of pre- 
viously learned ones. Nevertheless, it is still important to find out more 
than we now know about the characteristics of adult concepts, about 
how the repertory is used in a perceptual or learning or problem-solving 
situation. 

Despite the magnitude of the problems, only a comparatively few 
methods have been used to investigate them. With children, the two 
methods have been an interview-questionnaire technique and a per- 
formance situation. Although the two genetic problems have not clearly 
been distinguished, as pointed out above, the latter method seems to 
have been applied mainly to Problem 1 (that is, the performance of the 
child is tested to see if he can conceptualize in various situations), and 
the former method to Problem 2 (that is, the child is asked questions in 
order to determine what concepts he has, how he uses them, etc.) With 
adults, the methodology has included introspection, learning situations, 
and problem-solving. The favorite procedure in the learning situation 
has been the anticipation method. Most experiments, however, have 
not included a preliminary learning period but have resembled problem- 
situations. 

Bearing in mind the limitations imposed by these methods—for 
example, that the intensional and inconsistent aspects have been largely 
ignored—we can, nevertheless, note that a certain amount of progress 
has been made towards answering the three currently identifiable prob- 
lems in the investigation of concept formation. 


Problem 1, which concerns conceptualizing ability in general, has been 
the most inadequately investigated of the three. We do not really know for 
certain that there is an ability to conceptualize which might be distinguishe 
from other perceptual and intellectual functions. Undoubtedly, children's 
concepts change with age, but whether or not this reflects development 1n g 
general function to form and use concepts has not been convincingly demon- 
strated. Several studies suggest that children can and do form concepts ata 
very early age and that the chief differences in this function between children 
and adults are of degree rather than kind. Thus, children have fewer concepts, 
perhaps because they have not yet had sufficient experience rather than because 
they do not yet have sufficient conceptualizing ability. Similarly, they cannot 
verbalize their concepts as well as can adults, but this does not necessarily mean 
that they do not have the concepts. An important finding in this connection, 
which warrants much more research, is that “concept scores” determined, n 
various ways have a low correlation with intelligence test scores but a hig 
correlation with training and experience. b 

With regard to Problem 2 (the acquisition of a repertory of concepts) m 
more is known. In fact, most investigations of children have dealt primarily 
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with it. Here it has been found that concepts tend to change with increasing 
age, becoming more numerous, more complex, and more “logical.” It has been 
tentatively ascertained that children acquire concepts in a definite order, al- 
though more systematic studies at very early ages are needed. For example, 
triangularity can be established as early as fifteen months, roundness by the 
age of three years, and size relations somewhat later. Concepts of time, social 
concepts, etc., are acquired later and undergo long development up into 
adulthood. 

Finally, Problem 3 (the formation of a particular concept) has been dealt 
with more intensively than either of the other two. The great bulk of the 
research with adults has been concerned with discovering what happens when 
an individual evolves a particular concept or group of concepts out of a set of 
stimulus material. It has been found that performance of this kind is influenced 
by many conditions of presenting the stimuli, such as: (a) different ways of 
presenting the stimuli (order of Presentation, varying the complexity; (b) 
contextual factors; (c) the inclusion of negative as well as positive instances; 
(d) set; (e) interference between similar series. In addition to these results 
bearing upon objective features of the concept-forming situation, what might 
be called “concept behavior” has been extensively observed. Among the 
characteristics noted are the tendency for subjects to evolve concepts gradually, 
the occasional attainment of concepts without awareness of the concept itself, 
the development of inconsistent as well as consistent concepts, the tendency 
for concepts to be learned in a definite order, and the occurrence of varying 
degrees of concrete and abstract approaches to, and use of, concepts. 


Out of all these findings at least four significant points emerge for 
future investigators to consider. 


1. The first is the distinction often mentioned above between child and 
adult concept-formation. The development of conceptualizing as a general 


2. The second point is the surprising paucity of methods which have. been 
employed to investigate the problems of concept-formation. The methodology, 


4, Finally, most investigators have concerned themselves only with very 
limited aspects of concept formation, so that research on a wider scale is needed 
along with conceptual integration of all the varied facts discussed in this article. 
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METHODOLOGY IN PROPAGANDA RESEARCH?! 
T. R. VALLANCE 


University of Massachusetts 


Two major topics are taken up in this review. The first of these re- 
lates to the unsettled systematic status of propaganda, including the 
variety of ways in which propaganda phenomena have been concept- 
ualized. In the course of developing this topic the framework for a 
methodological analysis of propaganda will be presented and illustrated. 
The second major topic concerns some of the more important efforts to 
study propaganda under experimental conditions and calls attention to 
some of the difficulties of such study. 


THE UNSETTLED SYSTEMATIC STATUS OF PROPAGANDA 


There is ample room for efforts to organize the facts and to theorize 
about propaganda, because no matter what one writes he can be fairly 
sure of not running counter to an experimentally verified and clearly 
organized body of fact and theory. A psychologist offering a neural per- 
servation theory of “reminiscence” would promptly be shown to be at 
variance with established fact and theory. The thinker about propa- 
ganda, on the other hand, is almost free to conceptualize as he pleases 
without threat of serious professional consequences. 

A This section of the paper will illustrate several efforts to establish 
viewpoints concerning propaganda. In so doing it will illustrate the 
fact that a widely accepted systematic outlook in propaganda is lacking. 
Conceptualizations by different writers will be reviewed and several 
definitions of propaganda presented and discussed. 
we Furst, however, a note on the meaning of ‘‘conceptualization”’ as 
used in this paper will establish the framework of the following discus- 
sion. A conceptualization of propaganda is the specification of the inde- 
pendent, intervening (or intermediary), and dependent variables in- 
volved in Propagandizing, together with statements or propositions 
showing how variables of the three classes relate to one another. 

For Purposes of the present analysis, the class of independent vari- 
ables will include the doings of Propagandists and the resulting propa- 
ganda stimuli which impinge on the propagandee. 

The class of intermediary variables? includes (a) measures or indices 


1 The writer is indebted to Dr. Floyd H, Allport for certain trends of thought under- 
lying this paper and for advice on certain aspects of the presentation. : 

2 The term ‘intermediary variable” is suggested in place of the older “intervening 
variable” as used by Hull, Tolman, and other learning theorists, There are two reasons 
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of the social structuring of propagandees (societal intermediary varia- 
bles) and (b) measures of the propagandees’ attitudes, values, teleo- 
nomic trends, traits, needs, or other appropriate psychological constructs 
(psychological intermediary variables). Like intervening variables and 
hypothetical constructs in learning theory, variables in this class are 
thought of as bridging the gap between stimulus variables and response 
variables, explaining the nature of the relationship between them. 

The class of dependent variables here includes measures of the propa- 
gandees’ responses to propaganda—change in attitude, memory for 
propaganda content, overt actions of specified kinds, etc. 

It should be pointed out that the two sub-classes of intermediary 
variables, societal and psychological, while having the common func- 
tion of explaining the connection between the stimuli presented by the 
propagandist and the responses of the propagandee, are not assumed to 
be on the same level of logical discourse. Psychological intermediary 
variables are in the nature of hypothetical constructs oF intervening 
variables (cf. MacCorquodale and Meehl’s discussion of these terms 
[30]) and as such are inferred from concrete data; they do not themselves 
generate the data. Societal intermediary variables, however, may be 
observed directly. That is, the data of the variable may describe, or 
otherwise refer directly to, objective facts within society. For example, 
one could compute an index based on knowledge of a person’s socio- 
economic status, religious affiliation, and other special group member- 
ships, which might account for the differences between his and others 
responses to common propaganda stimulus variables. Such an index, 


iti i s a wise in- 
and the conditions it reflects, would not be “caused” or other 2 
) and so would not be 


fluenced by the propagandist (or the experimenter, : 
an E E as la term is used in the present anes 
(The. index could, of courses be “manipulated” statistically ee 
tained, just as indices of psychological intermediary van me ie 

Likewise, the social structures mediating propaganda 5 re ie 
also be considered as societal intermediary variables. „For eot 
people may be urged to put pressure on their legislators wee: dso) 
Propagandist’s objective. The final “putting of pressure te ialized 
the existence and availability to the propagandees of ee AN 
social structures mediating communication (mails, etc.). Thus 


FEN i rin, 
for this, First, data about certain variables in this class (e.g indices of code 
are obtainable apart from the organism whose behavior is in question, idone or disposi- 
Vening variables of the learning theorist are presumed to represent con major sub-classes 
tions within the organism. Second, intermediary variables in the ateen in logical 
are defined and measured by distinctly different procedures andian 


Structure, as the following discussion brings out. 
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1. Linear conceptualizations tend to suggest that Propagandas operate as 


ipients in some particular direction. In such 
ainly on such independent variables as the 


le propagan- 
m, too, is effort given to 
» Or dependent variable. 


i the Propagandees’ social 
structuring, Dependent variables are m 
cal data; attitudes, opinions, bel 


é : r St operate. Other 
independent variables and Psychologica] intermediary variables are given 
less attention, De 


ji h as some form of 
social action as w 
ccasionally a writer whose offeri 


f meanings and to consider 
, in order to compare them more 


n 
i : Social,” “societal,” or “cultural 
se of the intentio lal aiina es ? š 

becau n to refer to the socia] Situation (or social structuring) of the 


propagandee, rather than to the broader conditions Characterizing the total culture in 
which the Propaganda occurs. 
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easi i i ifvi 

- ly and to evaluate them more fairly. Terms identifying the variables 
pparently had in mind by the various writers are bracketed within 
quotations. 


Linear Conceptualizations 


The clearest example of a linear view of propaganda is that of Moss 
(35), who says: j 
yaana ah is 7 indirect type of appeal through suggestion [independent 
Recnaae ee et possible the management [dependent variable] of people. 
eis tare K se [dependent variable] a commodity, an idea, ora man—not 
Sindee sa 2 merit but through emotional and suggestive appeals [inde- 
of soit na H which strike a sympathetic chord in the imagination [figure 
skillfully A the public. swa. SQ powerful is political propaganda when 
Mide te Pn ag [independent variable] that the mass of voters can be 
week rece ev e [ ependent variable] one thing today, a quite different thing 

eek, and its opposite a month hence (pp. 424-425). 


ane piopogania is a force, presumably taking the form of words, that 
it y be turned on or off according to the desires of the person controlling 

Another linear conception of propaganda is portrayed in The Fine 
Art of Propaganda (46), published under the auspices of the Institute 
for Propaganda Analysis. Here propaganda is defined as “opinion ex- 
pressed for the purpose [independent variable] of influencing reaction 
[dependent variable] of individuals and groups,” and the bulk of the 
book is devoted to illustrating in Father Coughlin’s speeches “The 
Tricks of the Trade,” the now well known seven “devices” that pro- 
oe ante to apply in influencing the — al pA a 

ri reated as tools that may be used at the whim o the p 
Pagandist, and it is pointed out that “Once we know these devices well 
enough to spot examples of their use, We have taken a great and long 
Step toward freeing our minds from control by propagandists” (p. 24). 
Throughout the book no reference is made to what effect personal char- 
acteristics or social structuring of the victims of the devices may have 
on reactions to propaganda. The emphasis is entirely on the forces in- 
herent in the “Tricks of the Trade.” 

Efforts at content analysis, exemplifie 
Lazarsfeld and Merton (26) stem from an essen 
cal methodology 
f distinguishing the more 
working. The 
he dependent- 
present 


d in some of the work of 
tially linear conception 


1 The concept of the “linear” approach in psychologi was formu- 

‘ated by Floyd H. Allport (unpublished work) as a means of dis 

Customary logic from a ‘‘structural approach” upon which he is now 

application of the concept, made here to propaganda studies, including t 

independent variable logic as an earmark of linearity, was developed by the 
Titer, 
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of propaganda, though other works by these two writers fall well into 
other categories. Lazarsfeld and Merton define propaganda as “‘any and 

all sets of symbols [independent variable] which influence opinion, be- 
lief, or action [dependent variable] on issues regarded by the community 
as controversial” (26, p. 58). They then report studies in which definite 
features of propaganda—that is, features of the symbols—are linked 
with definite types of response. In their procedures, the symbols making 
up the propaganda are analyzed for particular themes, classified as 
favorable or unfavorable with respect to some propaganda objective; 
or the interrelationships of themes are studied. Such characteristics of 
propaganda are then correlated with “response analysis” data obtained 
through interview. Though a great emphasis on this type of approach 
to propaganda could lead to de-emphasis of social and psychological 
characteristics of the Propagandees, Lazarsfeld and Merton recognize 
the limitations of this approach, and incidentally add a situational 


\ oin i strating mixture of two 
categories, this time linear and psychological, is that of Lindesmith and 


Strauss (29). These writers say that propagandizing “refers to the at- 
tempted [independent variable] conversion [dependent variable] of 


Successful propaganda 
ependent variable]: it 


» their conceptualization appears to fall on the 


c h rand psychological categories: “The propa- 
em nn bat [independent variable] on the response system of 
people [psychologica intermediary variable i vi d 
his human subjects very i hae er tah 


this idea is then elaborated somewhat. Stil] 


, churchgoers and loyal citi if he 
Som i- aa , yal citizens 1 
attacks basic institutions such as the family, church, or government. But 


this admixture is still largely psychological in that it deals with various 
concepts of self that may arise from institutional role-playing. 
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Strengths and weaknesses peculiar to linear conceptualisations. Here the 
major strong point seems to be the development of methods of analyzing 
propaganda content and of ways of recognizing how various utterances in 
public communication channels are slanted toward certain viewpoints. Curi- 
ously, though, this advantage grows out of the principal weakness of linear 
approaches, namely the overemphasis of one kind of independent variable— 
the verbal output of propagandists. More work could well be done with con- 
tent analysis, but it might be more fruitful to give additional effort to identify- 
ing the particular psychological intermediary variables to which the various 
categories of content might be relevant. Efforts in this direction could well take 
“response analysis” (26) procedures as a point of departure. 

There are other weaknesses in linear conceptualizations common to other 
conceptualizations which, to avoid repetition, are taken up after the others 
are considered (see pp. 43-45). 


Psychological Conceptualizations 


Psychological conceptualizations of propaganda are those more 
clearly emphasizing the attitudes, values, and other personal charac- 
teristics of propagandees (both as psychological intermediary variables 
and as dependent variables). The most clear-cut example of a purely 
psychological approach to propaganda is that of Krech and Crutchfield 
(23). In its very nature phenomenological, the psychology of Krech and 
Crutchfield cannot give emphasis to social structurings or to the symbol- 
content of propaganda apart from the way those things relate to the 
individual’s perceptions as determined by his needs and values. Re- 
sponse to any stimulus, propaganda content included, depends solely on 
the cognitive reorganization of the “psychological field” of the indi- 
vidual at the time of stimulation. The psychological field, they say, 18 
“a cross section, at a given moment, of the psychological existence of 
the individual. It includes only what is present at the moment, not what 
was present previously or what may be present in the future” (p- 33). 
Elsewhere, Krech and Crutchfield identify the psychological field as a 
state of neuropsychic processes that are reflected in the form of the 
experienced world of the individual and in the form of patterns of neural 
processes in the brain of the individual. The psychological field is not 
identical with the experiences of the individual for there are impor tant 
constituents of the neuropsychic process that are unconscious, 1.¢+ do 
not result in immediate experiences by the individual” (p. 37). In et 
treatment of propaganda, then, these writers look upon words as 0 z 
jects in the real world, objects as real as the things for which they si - 
and the propagandist thus appears as a man who can alter were peor a F 
worlds by introducing words into their environments just as he ; ra 
by introducing people, machines, or furniture. “Propaganda a ee 
for them would be mainly “concerned with the current beliefs, i 
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percepts, attitudes of the listener” (p. 329). Ina very subjective sense, 
then, their approach is purely psychological, dealing with the payag 
experiences of the person. No effort is made to relate propaganda effort 
and effects to objective collective relationships of the individual, for 
these things may or may not be important, depending on the perception 
of them by the person. Krech and Crutchfield are not clear about how 
the psychological field of a person at a given instant is to be ascertained 
for purposes of prediction, but that is not a problem for this paper. 
Another viewpoint predominantly psychological, although having 
noticeable strains of linearity, is that of Doob (15). Doob defines propa- 
ganda as “the attempt [independent variable] to affect the personalities 
[psychological intermediary variable?] and to control the behavior of 
individuals toward ends [dependent variable] considered unscientific or 
of doubtful value [psychological intermediary variable] in a society 
[societal intermediary variable] at a particular time” (p. 240). The 
last seven words of the definition convey the only implication in Doob’s 
treatment about the importance of social organization in the study of 
propaganda. He develops this phrase only in an effort to distinguish, as 
many writers do, education from propaganda. But beyond this dif- 
ferentiation, Doob’s treatment of propaganda is almost strictly psycho- 
logical, as suggested by the titles of his chapters 14, 15 and 16: “The 
Perception of Propaganda,” “Personality and Propaganda,” “The 
Learning of Propaganda.” Chapter 13, “The Content of Propaganda,” 
suggests linearity of approach, for here we find methods for determining 
and adjusting the relative proportion of various appeals and themes from 
which the unit of propaganda derives its strength 
To illustrate further Doob’s psychological view 
some of the details of the chapters just mentioned. I 
speaks of auxiliary responses, roughly 
function is to produce the perception 
propaganda. The propagandee’s actio 


METHODOLOGY IN PROPAGANDA RESEARCH 39 


mediates such a response. ... In the case of propaganda the goal re- 
sponse to which a personality response is related or unrelated is the 
propaganda objective’). Other related material comes in chapter 16 
where Doob mentions three reasons why personality responses aroused 
by propaganda may not result in the recipient's learning a new attitude. 
These are (1) their drive strength may be weak, (2) the responses may 
be unrelated to the propaganda goal, and (3) other personality responses 
previously aroused in connection with the propaganda goal may have 
greater drive strength. 

i Further research may show that an idea suggested in the material 
just cited represents a real advance in propaganda theory, viz., the rela- 
tionship of personality characteristics to action in bringing about the 
propaganda objective. The role of personality in this context has re- 
ceived little attention, more study having been devoted to characteris- 
tics that may be associated with the propagandee’s becoming convinced 
of the desirability of the objective itself. 

A. M. Lee (27) mentions, among others (see below, pp. 41-42), a 
psychological approach which expresses the idea that social struggles 
and their propagandas attract personality types that can find needed 
expression in the resulting appeals, promises, and actions, and that such 
personalities once attracted have strengths and limitations that are felt 
throughout the entire conflict. Though Lee advances no evidence for 
this view, it is an interesting suggestion, similar to the one mentioned 
in the preceding paragraph, and one that should be specifically tested in 
an experiment. 

Another largely psychological conception of propaganda, though this 
time with situational leanings, is given in the recent compendium of 
Smith, Lasswell, and Casey (40). Their statement that the “content and 
control of propaganda are directly related to social structure” (p. 2) sug- 
gests a situational type of orientation. But their definition of social 
structure as ‘‘the basic values of a given society and the pattern followed 
in distributing them” (p. 2)—together with the observation that ‘limits 
are put on the public media by the attitudinal standards of the com- 
munity as a whole, which include morality, loyalties, expectations” (p. 
2)—reveal a strongly psychological orientation. Although some recog- 
nition is given to collective involvements of the members of the public, 
these involvements are seen as important only insofar as they produce 
attitudes and values in people. The relative emphasis of collective vs. 
individual determinants of response to propaganda leads us to classify 


the approach as psychological. 


Bartlett's (6) view is likewise psychologically oriented. He defines 
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propaganda as “an attempt [independent variable] to influence opinion - 
and conduct—in such a manner [independent variable] that the persons 
who adopt [dependent variable] the opinions and behavior indicated do 
so without themselves making any definite search [psychological inter- 
mediary variable] for reasons” (pp. 5-6). The essential process in 
propaganda is, for Bartlett, suggestion—largely prestige suggestion— 
which releases certain tendencies [psychological intermediary variable] 
already set to go. Bartlett does not discuss social or group allegiances of 
people as importantly related to responses to propaganda, and he at- 
tempts a psychological distinction between propaganda and education. 
The latter he sees also as attempts to influence thinking and conduct, 
but in education the individual is encouraged to seek to understand for 
himself why he does what he does. 

Another psychological approach is that of Bird (8), who defines 
propaganda as “planned and systematically applied suggestion, expressed 
largely in symbols [independent variable], for the purpose of controlling 
attitudes and securing a predetermined mode of conduct [dependent 
variable]” (p. 310). Bird states further that “Propaganda is above 
all else addressed to and is successful through feelings and emotions 
[psychological intermediary variable]” (p. 313). Other predominantly 
psychological views are those of Kimball Young (45), A. L. Edwards 
(19), and E. L. Bernays (7). 

Strength and weaknesses peculiar to psychological conceptualizations. The 
advantage in psychological approaches to propaganda lies obviously in the 
search for important psychological intermediary variables to tie together 
propaganda stimulus and Propagandee response, After all, it may be argued, 
it is an organism whose response is the center of interest in propaganda as in 
other fields of behavior, and the more we can know about the psychological 
attributes of that organism the higher will be the accuracy with which we 
predict its behavior. This, essentially, seems to be the view of phenomenolo- 
gists, who, in theory, frankly discount the importance of conditions not a part 
of the organism’s psychological field or life-space. 

As noted above, Doob has suggested the utility of studying personality 
characteristics that might predispose the propagandee to do things toward a 
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phenomena. This means that we cannot justify high confidence in predictions 
of propaganda effects (and other behaviors) in the absence of measures and 
indices of relevant social structures made apart from, and considered in addition 
to, psychological variables. A second weakness in typical psychological con- 
ceptualizations (Doob's being an exception) is the relative lack of concern with 
independent variables per se; although in the over-all study of propaganda 
these variables are strongly emphasized, the relationship between them and 
psychological intermediary variables deserves more study. 


Situational Concepiualizations 


Situational conceptualizations of propaganda give relatively greater 
consideration than the two preceding types of treatment to the impor- 
tance of collective organizations in which the propaganda recipients 
are involved. It should be re-emphasized that the categories around 
which the present discussion is organized are not mutually exclusive but 
differ from one another mainly in degree of emphasis on the various 
classes of variables in terms of which propaganda phenomena may be 
analyzed and upon which the prediction of the propagandee’s response 
may be based. The present category includes views with considerable 
psychological emphasis, but they appear to stress social structures rela- 
tively more than those given earlier. 

Illustrative of the situational viewpoint is that of LaPiere and Farns- 
Worth (24), who point out that the direct effects of propaganda have 
often been exaggerated. They advance the view that it is “to the social 
conditions [societal intermediary variable] which make people suscept- 
ible to conversion [dependent variable], rather than to the propaganda 
itself [independent variable], that we must first look for an explanation 
of political or other leadership which has used propaganda to secure 
leadership status” (p. 447). While recognizing the importance of the 
psychology of the propagandees (“If they are reasonably content with 
what they have, propaganda will not be very effective,” P. 447) they 
also recognize, by implication, that the peculiar individual ‘‘psycho- 
logies” arise from the social structurings of the time and place. 

. Another situational approach is followed by A. M. Lee (27). He pa 
defines propaganda as ‘‘the use of words, symbols, ideas, events, an 
personalities with the intention [independent variable] of forwar ding Gy 
attacking [dependent variable] an interest, cause, project, panes 3; 
person [societal intermediary or dependent?] in the eyes penne ae 
a public [dependent or societal intermediary?]”” (p. 127). a Ai 
rather loose definition, Lee describes a number of approaches to FE eas 
ganda, the first of which is the “‘societal approach.” Here he makes 


$ w . i ions and 
point that propaganda arises and participates 1n social tensi 
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struggles and that environmental conditions set limits to societal change 
which in turn control the effectiveness that propaganda may have. Lee 
says that the investigator or propagandist should study (a) the nature 
of underlying social tensions and struggles and (b) who is competing 
with whom and why. 

Other situational approaches are the following: Parsons (37) defines 
propaganda as one kind of attempt [independent variable] to influence 
attitudes and hence the actions of people [dependent variable] by lin- 
guistic stimuli [independent variable], and states that propaganda 
[independent variable] if it is to be successful [dependent variable] must 
be developed in relation to both the individual [psychological inter- 
mediary variable?] and the social institutions {societal intermediary 
variable] in which it is to work. R. H. Turner (42) also says that propa- 
ganda effectiveness [dependent variable] depends on techniques [in- 
dependent variable] and the receptiveness of the social situation [so- 
cietal intermediary variable] and interaction with the particular social 
situation [societal intermediary variable]. 

The clearest attempt reported thus far actually to study propaganda 
in a real life social situation is that of Lazarsfeld, Berelson, and Gaudet 
(25). Although this report contains scarcely any direct discussion of 
approaches to propaganda per se, the methods and data that are pre- 
sented reveal the situational approach in its clearest form. This study of 
“how the voter makes up his mind ina presidential campaign” describes, 
in terms as objective as the available methods permit, the institutional 
allegiances, economic status, and family loyalties which were related 
to voting behavior and the effects of the propaganda campaign upon 
such behavior. In other words, the study carefully analyzed the social 
situations in which a propaganda war was being waged, and sought, 
with considerable success, to identify those components of the situation 
related to several propaganda effects. The methods and some of the 
results of the study are reported in more detail in the next section. 


Strengths and weaknesses peculiar to situational conceptualisations. To this 
writer there seem to be two main strengths in situational conceptualizations. 
The first of these is in the concentration on social structuring (or societal inter- 
mediary variables), which is not only the scene of propaganda activities but 
constitutes some of the major conditions which produce the frustrations and 
anticipations of frustrations giving rise to Propaganda in the first place. It 
seems likely that no full understanding of Propaganda can be had without 
recourse to knowledge of social structures likely to be influenced by the attain- 
ment of propaganda objectives and of the roles of Propagandees in those struc- 
tures. This leads to the second apparent strength in situational conceptualiza- 
tions: a tendency toward the recognition that the dependent variable in a prop- 
aganda campaign is eventually to be reflected in some realignment of social 
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forces or objective change in some aspect (however small or great) of the social 
structure.’ This being so, dependent variables are to be predicted, in part at 
least, from indices based on what are here called societal intermediary variables. 
The use by Lazarsfeld, Berelson, and Gaudet (25) of an “Index of Political 
Predisposition” is an example of this. 

Among weaknesses in situational conceptualizations may be noted a lack 
of concern with independent variables—content and the doings of the propa- 
gandist—and relative lack of systematic concern with psychological inter- 
mediary variables (understandable in consideration of the training and in- 
terests of most writers on propaganda whose products would be classed as 
situational). Also, much work remains to be done on how to assess for the 
propagandee his particular involvements or roles in various structures of society 
in order to relate clearly these involvements and roles to his response to propa- 
ganda (a version of one of the perennial problems of social psychology). 


Summary of Methodological Weaknesses Common to 
Conceptualizations Considered Thus Far 


The following paragraphs have a generally critical tone, so let it 
first be emphasized that the conceptualizations reviewed above when 
taken together contain much that is good and useful, though it is not 
yet available in systematic language and organization. This section 
emphasizes common methodological weaknesses in the hope that past 
and present shortcomings may be avoided in a more positive contribu- 


tion. 

1. First, and most general, definitions and discussions of propaganda tend 
to be quite loose and “global,” often failing to recognize the need to distinguish 
the three major classes of variables which must be specified before — 
can proceed systematically. For example, when Lee (27) defines propagan a 
as “the use of words, symbols, ideas, events, and personalities with the intention 
of forwarding or attacking an interest, cause, project, institution, or person n 
the eyes and minds of a public” it is difficult to know what sass mee 
to be indieated by these phrases, Should steno” be included? 
or “use r _..and personalities, OF € t 2 | 
Perhaps er so out bë a part of a societal intermediary, variable, snee 
it implies (with “... of forwarding or attacking @ ae : Bate ri rat 
social conflict. Perhaps “forwarding or attacking .-- 3 re h ro E 
as dependent variables since they may be outcomes of “use of. . n A 
rate, unless a definition—accompanied by appropriate clarifying a ween 
really defines and delimits, it is of little use as a starting point for 


research and understanding. . : ly 
2. The treatment of independent variables (assuming mit ar 
identified) is a more specific trouble area. As mentioned, con me variablë 
well developed aspect of propaganda research. But other indep 


ons in th on ps; chologica conce] tualiza- 
. á i i i 

this and the section psy’ gical con P 
“belief, attitude, and opinion, ' whereas 


5 A comparison of definit 
tion of one kind or another. 


tions will show greater emphasis in the latter on 
definitions in the present section more clearly imply overt ac 
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attributes should be explored more carefully: source, frequency, mode and 
context of content presentation; saturation (percentage of a given communica- 
tion medium occupied by a Propaganda); clarity, and the directness-indirect- 
ness dimension; specificity of action urged. All of these terms (and probably 
others could be found) represent independent variables which could be sys- 
tematically experimented with for years provided one had a good conceptual 
system to work with. . 

3. The treatment of intermediary variables is a third trouble area. Sociolo- 
gists and psychologists now have available a number of indices (see Appendix 
to 25 for several interesting examples) and tests which may be used to develop 
intermediary variables of both the societal and psychological types for use in 
propaganda and other social psychological experiments. Most propaganda 
experiments at all concerned with intermediary variables have used only one 
of the two subtypes discussed in this paper (cf. 20, 33, 39). The studies by 
Lazarsfeld, Berelson, and Gaudet (25) and Merton (34), and an as yet un- 


outer world only by some response, Strictly speaking, this informing response 
(informing about the perception of the propaganda—not about the perception 
of other, possibly predictively related conditions) is a dependent variable and 
cannot legitimately be used to infer some Previous construct from which it is 
itself to be predicted or explained ex post facto, The predictor must be ob- 
served or inferred independently of the predicted. 

4. The treatment of dependent variables is a fourth trouble area needing 
careful systematization. A review of the several definitions of propaganda 
given on previous pages will show that such terms as opinion, sell, attitude, 
action, reaction, conversion, and undermine are used to point to outcomes of 
Propagandizing. Little effort is given to specifying how such terms may be 
made operational (i.e., their referents measured)—viz., how a “reaction” is to 
be identified, how a public is to be recognized as “sold” on some idea, or just 
what constitutes a “conversion.” Lazarsfeld, Berelson, and Gaudet (25) may 
awake to the various outcomes which a prop- 


perception-learning-action appears definitely as a step in the right methodologi- 
cal direction. The whole problem of relating attitudes, beliefs, needs, opinions, 
etc. to overt action is of course a central one in Psychology; its solution is being 
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actively sought by researchers of several theoretical persuasions and would 
materially advance our understanding not only of propaganda but of many 
other problems as well. 

5. The main evidence that the study of propaganda is still at a rather 
empirical or common sense level is in the absence of statements or propositions 
showing how variables of the different classes are related to one another. 
Linear conceptualizations are highly empirical, sometimes overlooking alto- 
gether not only the problem of relationships between variables but the very 
existence of intermediary variables. What is needed, for example, is a clear 
notion of how and why a given mass of propaganda stimuli (independent vari- 
ables) are perceived in the first place: (a) what personality characteristics, 
values, attitudes, drives, etc. (psychological intermediary variables) contribute 
to perception or failure of perception, (b) how a given perception gives rise to 
a measurable attitudinal response (dependent variable), (c) how attitude (or 
belief or opinion) is related to other behaviors (dependent variable), and (d) 
how involvement (membership, role-playing) in a given set of groups and 
institutions (societal intermediary variables) is translated into psychological 
variablesand thence into response. Psychology is far from barren of resources, 
both technical and theoretical, for handling such problems (e.g., see 15, 23), and 
it is not the present writer's intent to imply that no work has yet been seriously 
undertaken toward solving them. Rather it is his hope that more actual ex- 
perimentation in genuine propaganda situations—in addition to pilot studies 
of a laboratory sort (such as 28)—might be undertaken to examine the sig- 
nificance of different variables and the relationships among them. 


The Need for a Structural Conceptualization 


In general terms, we mean by a “structural conceptualization of 
propaganda” the following: a set of definitions and propositions which 
endeavors to give adequate consideration to variables of all classes, and 
to encompass advantages already noted in the linear, psychological, 
and situational conceptualizations related to the persuading of large 
numbers of people toward some objective. This view stresses especially 
the relationships among those variables—how they are structured 
together to produce a propaganda campaign. 

Arather unsystematic and yet broad view of propaganda is presented 
in a recent essay by Flowerman (18) which comes fairly close to the 
notion of a structural approach. Although Flowerman’s article deals 
with propaganda in the “war against bigotry,” what he has to say may 
well be considered in application to propaganda in general. Flower- 
man takes up three general topics, each with a number of subtopics: 
(1) conditions necessary for mass propaganda to be effective, (2) con- 
tent of propaganda, (3) effectiveness of propaganda. 


1. Under the first topic he lists control by the propagandist of the channels 


of mass communication, saturation (referring to the proportion of the, ie 
mass of communication made up by the particular propaganda under conside 
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tion), focussing of attention (influenced by mode, source, context and frequency 
of symbol presentation), comprehension of the propaganda by the receivers, and 
conformity of the Propaganda to group standards (i.e., standards of groups with 
which propagandee identifies). These factors clearly include conditions not 
made at all explicit in Previously cited treatments of Propaganda; they include 
factors both within the individual (e.g., comprehension), outside him (e.g, 
saturation), and his particular social relationships (e.g., conformity of propa- 


` 2. Flowerman’s discussion of propaganda content is brief and not par- 
ticularly enlightening as compared with what other writers, notably Doob (15) 
and Lazarsfeld and Merton (26), have given us. He does point out a need for 
clear-cut, unambiguous Presentation of the Propaganda objectives and cites 
the experiment of Cooper and Jahoda (12) and an unpublished study by Berel- 
son as evidence that People unsympathetic with the objective of the propaganda 
may misinterpret or fail completely to understand the propaganda if it is 
vague or ambiguous. 

3. Flowerman's discussion of ways of evaluating the effectiveness of propa- 
ganda includes criteria implied in many definitions of Propaganda: voting, 
writing letters to legislators, Persuading others, writing in for more Propaganda. 
He also mentions another measure implied by many writers and used in many 


ate tests of recall 


of the propaganda, delayed recall tests, and repetition of the propaganda to 


others, 


Flowerman’s statement, while co 
analysis into variables of different classes, m 


institutions important to the Propagandee; that is, 
and societal intermediary variables, 


2. It would study Personality characteristics of the propagandce both as 


delivery of the Propaganda as related to pe 
propagandee; that is, it would relate independe 
variables. 

4. Finally, and most crucially, j 
studying how such factors are e 


METHODOLOGY IN PROPAGANDA RESEARCH 41 


propaganda effects; that is, it would have to contain propositions showing clearly 
the relationships among variables of the three classes mentioned. 


With such a framework set up, and adequate instruments for the 
measurement of appropriate variables, it would become possible to 
conduct a long series of experiments to explore systematically a large 
number of conditions of suspected importance in the understanding 
of propaganda. Quite obviously such a program would require theoreti- 
cal orientation in terms of broader social and psychological theory, and 
a long series of pilot experiments aimed at developing measuring devices, 
before serious systematic exploration could begin.* 


EXPERIMENTAL INVESTIGATIONS OF PROPAGANDA-PERSUASION 
PROCESSES 


The purpose of this section is to illustrate techniques of research 
in propaganda and to point out difficulties in this field of research; 
the section does not present an exhaustive survey of the literature. The 
section contains three parts: a review of studies of attitude change, 
a review of studies of action, and a brief summary of problems and short- 
comings encountered in research to date. 


Studies of Attitude Change 


The experimental modification of attitudes typically involves a 
control group and one or more experimental groups, all equated at the 
beginning of the experiment with respect to some variable—most fre- 
quently the dependent variable (i.e., attitude). Control of differential 
effects of extraneous variables is most frequently achieved by randomly 
assigning subjects to groups in the experiment. The experimental 
groups are then subjected to the predetermined conditions, all groups 
are compared on the dependent variable some time later, and any 
differences are attributed then to differences in experimental treatment. 
Occasionally control groups are not used if the dependent variable is 
judged to be normally quite stable (38). Independent variables applied 
as experimental conditions have included emotional vs. rational a 
(21), majority vs. expert opinions (31), favorable vs. unfavorable read- 
ing matter (5), speech vs. radio address vs. reading (44), and various 
types of school instruction (22, 16). 


6 Although there is nothing in print today which begins to meet the a aserney" x 
an integrated structural conceptualization, it is the writer's rer in a (This 
current work of Floyd H. Allport and his students is pointed in terie i n 
work is for the most part unpublished as yet, but see 2 for an early an! = ee ae 
out-of-date statement.) A set of hypotheses and a rationale if! a E 
approach to the study of behavior are being prepared by Allport for pu 
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Reviewing the available studies of relationships between propaganda 
and attitude changes, one cannot help being struck by the surperficial 
nature of most of the variables examined. This may be due in part to 
the apparent (though misleading) ease with which experiments of this 
kind may be set up and conducted, but probably more to a lack of a 
systematic theory of attitude. The available studies are almost entirely 
concerned with what we have Previously described as a linear approach, 
with only occasional effort being made to relate experimentally produced 
changes to anything other than the manipulations of the propagandist. 
No report seen by this writer deals with a Propaganda experiment using 
attitudes as dependent variables in which the attributes of the psycho- 
logical, situational, or structural approaches as described earlier were 
given serious consideration. The fact of “unreality” of the experiments 
which Murphy, Murphy, and Newcomb (35, chap. XIII) lament is 
not nearly so important as this lack of study of inter- and intra-individ- 
ual factors that might be related more importantly to attitude change 
than most variables made up of symbolic content or other non-coercive 
social experiences to which the subject in the experiment might be ex- 
posed, 

If one were to push further Murphy, Murphy, and Newcomb’s 
reservation about unreality of attitude-change experiments, he would 
have to raise the question of the relationship between attitudes and 


validity of attitude measurement, Suggesting action as a criterion of 
validity (p: 296). “The typical attitude-change experiment does not 
raise the question of the attitude-action relationship but tacitly assumes 


A study by F. H. Allport and Simpson (2) of Axis broadcasts to the 
United States during the war makes use not of attitude but of degree 


An as yet unpublished experiment falling on the borderline between 
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those using measures of attitude or belief on the one hand and those 
using measures of action on the other is that of Franklin (17). In this 
experiment, conducted during the recent war, three groups of college 
student subjects were given three sessions comprising about ninety 
minutes of recorded propaganda. One group received United Nations 
appeals, chosen from those used in the Deren experiment reported on 
pages 51-53 below; a second group received Axis appeals, selected and 
edited from German and Italian broadcasts in March and April of 
1942; and a third group served as a control group, receiving no appeals. 
Prior to the propaganda each subject executed a Civilian Participation 
Inventory comprised of seventy-one items on which he could indicate 
his participation (or non-participation) in civilian war activities. The 
subject could indicate his participation (as of the past one-month peri- 
od), his intention to participate in the future, or both, on any item of 
the Inventory. Between the first execution of the Inventory and the 
propaganda, the subject copied in longhand (as a part of a concurrent 
experiment not reported in detail by Franklin) letters to be distributed 
to other students urging them to discuss and work in the war effort 
and to urge still others to do so. Following the three propaganda ses- 
sions was another letter-writing session after which the Civilian Par- 
ticipation Inventory was executed for the second time. 

We need not detail here the kinds of indices obtained from the scor- 
ing of this inventory. The results are of interest, however, and are 
congruent with those reported by Deren (13, see pp. 51-53 below). 
All three groups increased their participation scores on the Civilian 
Participation Inventory, with differences significant at least at the 
5 per cent level of confidence. The gain for the group receiving the 
United Nations appeals was significant at the 1 per cent level. There 


were no significant differences, however, between the gains of the groups. 
Therefore, the group gains could not have been due to any differences 
in propaganda content, especially since the group receiving no appeals 
increased in mean participation score as much as the others. There 


h med to be other influential factors at work. 
ie idered, much the same 


When intention score differences are const 
general trend is apparent, though the gains were not so high as on 
participation measures. The United Nations appeals E i be 
slightly, though not with full statistical significance, more effec A 
than the pro-Axis appeals. The latter were a little more effective than 


no appeals at all. : 
Franklin interprets these results as provi 


usual naive belief in the absolute energizing € 


ding “no evidence for the 
ffects of propaganda” (p. 
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175). She interprets them, rather convincingly, as being due to the 
effects of what is called “‘structure.” It is noted that all three groups (a) 
executed the Inventory, (b) copied letters aimed at arousing others to 
war activities, and (c) were members of a nation at war, before the propa- 
ganda was received. These three things are seen as clarifying the fact 
that the subject was in a situation structured toward certain outcomes 
(“victory”). The appeals themselves were insufficient to increase (by 
comparison with zo appeals) the amount of one’s participation, or inten- 
tion to participate, in civilian war activities. Nor did arguments directed 
toward participation in the war effort produce significantly more effect, 
or any different direction of effect, than the arguments designed by the 
enemy to lessen the subject's participation in the war effort, 

Franklin then hypothesizes that propaganda “functions only as a 
servant of ‘structure’ [some form of societal intermediary variable], 
is dependent upon it, and is meaningful only in terms of it. It is at the 
mercy of ‘structure’ and thus can be completely neutralized by it” 
(p. 179). The last sentence in the quotation evidently refers to the fact 
that pro-Axis appeals also were followed by rises in participation scores. 

The participation and intention measures as used by Franklin are 
interesting departures from previous usages in a realistic direction, 
namely, toward bringing the measure of the dependent variable closer 
to the reality demanded by successful propaganda: action. 


Studies of Action 


Turning now to experimental studies of propaganda in which some 
form of action is taken as the dependent variable, we find only four: 
those of Hartmann (20), Deren (13), Lazarsfeld, Berelson, and Gaudet 
(25) and Merton (34). The small number of such studies testifies to 
the practical and methodological difficulties inherent in them. The 
amount of time, effort, and money required to discover and measure 
the significant variables, not to mention the cost of the propaganda 
itself, is prohibitive. And the proper control of variables once they are 
discovered is indeed a tricky methodological problem, 


Hartmann’s (20) experiment has been revi 


places (cf. 7, 34) and so will be treated but briefly here. In the 1935 
Pennsylvania elections Hartmann himself wa i 


l nlikely to win any offices, 
making possible the further agreement that nothing would be lost by 


using Socialist election propaganda in an experimental test of “emo- 
tional” vs, “rational” appeals, The experimental groups were the popu: 


h 
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lation of Wards 2, 9, and 10, which received “‘emotional’’ appeals, and 
of Wards 3, 4, and 7, which received the “rational” appeals. The people 
in the remaining 12 of the 19 wards served as controls and received no 
Socialist propaganda whatever. The groups of wards were matched as 
well as possible with respect to population density, socio-economic 
status, previous voting habits, size, and assessed real estate values. 
The appropriate leaflets were handed to the “subjects” by party workers 
on calls at residences (or left under doors of those not at home). The 
criterion of effectiveness was, of course, voting behavior. Results are 
presented in terms of relative gains in Socialist vote in the ward groups 
over the Socialist vote in the election of the preceding year: the over-all 
vote increased by 16.69 per cent, with the Republicans increasing 19.79 
per cent, the Democrats 13.10 per cent, and the total Socialist vote 
30.86 per cent. Experimental group differences are seen in the fact that 
the Socialist increase was made up of a 50 per cent increase in the emo- 
tional wards, 35.42 per cent in the rational wards, and 24.05 per cent in 
the control wards. Interview follow-ups after the election tended, in 
terms of recall of the leaflet content, to confirm the superiority of the 
emotional appeal. 

Hartmann himself calls attention to some of the weaknesses of this 
study, principally the failure to match the “emotional” and “rational” 
wards with respect to per capita real estate valuation (the evaluation 
being twice as high in the rational wards), which resulted from matching 
them on population density. This may or may not be a serious defect 
in the study, and Hartmann discounts its importance. He points out 
that Socialist support does not come primarily from the lowest economic 
groups and that the socio-economic status of the “rationals” was not 
as high as suggested by the per capita real estate evaluation, since they 
were families living in upstairs apartments in the downtown business 
area. Nonetheless, this difference constitutes an unknown determiner 
of vote differential. Other difficulties which Hartmann does not mention 
lie in the tacit assumptions of (a) equal readership of appeals, (b) equal 
ation, and (c) equal convenience to polls, al- 
e data in terms of percentage of increase over 
minimizes any importance of the last two 
factors named. Another shortcoming of this study, one that a haga 
ceptual rather than methodological, was the failure in orc a 
psychological and sociological nature about subsamp es o bie a j ' : 
Such variables may perhaps be more basic to causing an individua! to 
vote the Socialist ticket than types of propaganda appeal. a : 

The Deren (13) experiment, as yet unpublished, sought to letermine 
the effects of two classes of variables on output in a a roe situa- 
tion in which output was expressed in terms of the spe o omen 
strokes per unit time in copying certain materials. The first class o 
variables may be called “degree of structurization for attaining 1Mpor- 


occupational represent 

though the treatment of th 
; ee 

the preceding year’s vote 
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tant ends”; the second had to do with different emotional appeals. The 
experiment took the following form: 


1. A population of 226 students in typing classes of two business schools in 
Syracuse, New York, first copied a real-estate handbill in the regular class period 
on days 1 and 2. On the following two days, 3 and 4, the students typed a 
strongly worded war morale handbill which was to be distributed in various 
public places in Syracuse. 

2. The second phase of the experiment consisted in the delivery, by care- 
fully trained orators, of speeches designed to enhance national morale. Follow- 
ing the numerical scheme used above, days 5 and 6 were occupied with speeches, 
day 7 was devoted to silent reading of similar material, and days 8 and 9 featured 
speeches again. Days 10 and 11 were given to further copying of the morale 
handbill. 


The appeal materials were of three basic types and a mixture of two 
of these types. A survey of propaganda in the press around the time of 
the experiment showed that most of it could be classified under one or 


fear, hatred, or rage and making the recipient want to keep the results 


Appeals of equal length in all three basic categories were specially 
prepared for the experiment and were judged for strength, or moving- 
quality, by a panel of judges. They were then revised, further edited, 
and rejudged. A combination Avertive-Devotive appeal was made from 
the originals of those classes and also judged for strength. In the final 
forms there were no reliable differences in judged strength among the 
four sets of material. 

The subject population was divided into five groups, one to receive 
each of the four sets of appeals, and a control. 

The comparison of performances on days 1 and 2 vs. days 3 and 4 was 
to reveal the effects of being structured into a situation (or “national 
morale system,” to use the language of the report) wherein the products 


worker. The results of this phase of the experiment showed no dif- 
ferences that could be reliably attributed to the change in the structuring 
of the situation despite the fact that on later questionnaires most sub- 


s 
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classroom exercises (i.e., effects of being in the classroom structure) re- 
gardless of the content of what was typed. 

The comparisons of scores on the morale handbill typing on days 10 
and 11 with days 3 and 4 again showed essentially negative results: 
no increase in correct typing strokes could be reliably attributed to any 
of the kinds of appeals or to the appeals taken altogether. Deren con- 
cludes with the suggestion that propaganda in the form of emotional 
appeals has little or no effect in altering behavior output of people in 
structured stiuations. Inasmuch as this experiment was exceptionally 
well controlled, this suggestion needs to be taken seriously and investi- 
gated with care. 

The search for more basic variables received considerable impetus 
through the study of Lazarsfeld, Berelson, and Gaudet (25) of “how 
the voter makes up his mind in a presidential campaign.” In this study, 
almost sure to become a classic and a point of departure for improved 
ones yet to come, the stratification techniques of the public opinion pol- 
lers were used to sample the population, and some interesting indices 
were developed in an effort to find important conditions of the popula- 
tion that would be related to voting intention and to voting behavior. 
Erie County, Ohio, was chosen as the locale for this research because of 
its convenient size, its freedom from sectional peculiarities and from 
domination by a large urban center, the possibility of comparing rural 
with small urban political trends, and because of the fact that its distri- 
bution of votes among the various parties had for forty years closely ap- 
proximated that of the entire country. 

Their method of obtaining data was as follows: An initial poll of 
3000 eligible voters was made in May of 1940, in which basic sociological 
data as to occupation, religion, socio-economic status, etc. were ob- 
tained. From this original number four groups of 600 each, equated with 
respect to the mentioned variables, were formed. One was arbitrarily 
designated a panel, and re-calls were made to its members each month 
thereafter, the last interviews being taken shortly after the election. 
The other three groups were controls and were interviewed again only 
once: one group in July, one in August, and one in October. The panel 
method thus gave continuous information on changes in voting inten- 
tion and also provided an opportunity to secure a great amount of addi- 
tional information about panel members. The control groups served as 
checks on the effect (which did not materialize significantly) of repeated 
interviewing on voting intention and behavior. i d 

Important in the present context is one of the several indices an 
other ways of describing the population that these researchers develop. 5 
First, ratings of socio-economic status (SES) were made, peog ue 

tegories with proportions of the population as indicated: A, 3 per cent; 
B, if er cent; C+, 33 per cent; C—, 30 percent; D, 20 per cent (A being 
the Pihet and D the lewes nann membership was found to vary 
ha Pas - 
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with SES, religious affiliation (Protestant and Catholic only), rural vs. 
urban residence, and, to only a slight extent, age. From these findings 
an Index of Political Predisposition (IPP) was developed. This index 
ranged over six steps from strongly Republican (1) to strongly Demo- 
cratic (6), and was derived from the values in Table I. To illustrate: a 


TABLE I 


VALUES INCLUDED IN LAZARSFELD, BERELSON, AND GAUDET’S 
INDEX oF POLITICAL PREDISPOSITION (25) 


Protestant Catholic 
SES Rural Urban Rural Urban 
A,B 1 2, 3 4 
C+ 2 3 4 5 
(o 3 4 5 6 
D 4 5 6 7. 


* Sevens were lumped into the sixth IPP step. 


person classified C— in socio-economic status, 


lives in the country, would have an IPP of 3, ai 
Protestant classified 


who is Protestant and 


s would a city-dwelling 
C+ in socio-economic status, 


can vs. voting Democratic, the only change-in 
outright conversion. But another possible effec 
call the activation effe 


predisposition of “‘crystallizers” (those people u 


ttributable to conversions by pro- 
14) are reported as 


os. 


~~ 
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being converted by the argument that “Willkie is the champion of the 
poor,” and a very small number—not even reported—of conversions 
were of voters who conformed to the stereotype of the rational citizen 
withholding judgment until all arguments were weighed. These people, 
incidentally, proved to have “weak” IPP’s (while they met the three 
criteria mentioned above, their IPP’s were neither Democratic—5 and 
6—nor strongly Republican—1 and 2). 

This excellent study, making use as it did of the best techniques 
available at the time for analyzing sociological variables, stands as the 
prototype of the situational approach to propaganda. Within the limita- 
tions of their methods and facilities these researchers even attempted to 
obtain relevant information on the personalities of the voters, though 
without much success. This fact suggests their awareness of what we 
have called the structural approach. One can easily imagine the prac- 
tical obstacles to an intensive study of personality within a population 
of any size; the methodological problems which such an undertaking 
would add to a study like Lazarsfeld’s would indeed be formidable. 
But with sufficient time, a staff of a hundred or more psychologists and 
sociologists, and a budget increase of several hundred thousand dollars 
it might be done. These estimates are made merely to suggest the mag- 
nitude and difficulties of other than exploratory work of this type- 

Having raised the question of the effect of personality character- 
istics on response to propaganda in an election, we turn to another study 
of “mass persuasion” which goes further into a consideration of per- 
sonal motives and their relation to propaganda effects. We are referring 
to Merton's (34) report of Kate Smith's efforts in her third all-day radio 
marathon to induce people to buy war bonds. Although this study di 
not give as much attention to sociological variables and was not as well 
controlled as the Lazarsfeld study, it does show many instances of war 
bond purchases due to, or at least precipitated by, the urgings of this 
radio star. It is probably an exaggeration to say that she “succeeded in 
selling some $39,000,000 of war bonds in the course of one day’s broad- 
casts.” It is an exaggeration on conceptual grounds in that there were 
many factors other than Miss Smith’s appeals contributing to the sales, 
as the report clearly shows, and as Boden (9) has also pointed out. It 
is an exaggeration on methodological grounds because adequate pre- 
broadcast control data on bond buying tendencies were not secured an 
because the total sales figure attributed to Miss Smith was an extrapola- 
tion from data obtained in New York City where the broadcast was 
originating. Nonetheless, some very interesting and probably important 
insights into the workings of a propaganda campaign were uncovered. 
Let us see how they were obtained. 

At eight in the morning on September 21, 1943, Kate Smith began a eiea 
of appeals on ehalf of the Third War Loan, a series made up of ae ois 
separate appearances and extending to 2 A.M. the following day- e p 
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cedures for studying Miss Smith’s effectiveness contained three major features. 
First, methods of content analysis (cf. 26) were applied to the scripts used 
by her in an effort to discover, via the second feature, the focused interviews, 
the most effective appeals. The focused interviews were conducted by trained 
personnel in the homes of 100 respondents, lasted three to four hours, and 
were of the ‘“‘non-directive type,” the respondents being encouraged to report 
their own foci of attention. The respondents were 75 people drawn from the 
lists of those who telephoned bond pledges into radio station WABC during 
the day of the broadcasts plus 25 additional people who had heard the Kate 
Smith broadcasts but did not respond with a bond purchase. These focused in- 
terviews produced data suggesting hypotheses regarding popular images of Miss 
Smith and other possible motivational factors. These hypotheses could not be 
tested for validity in the public at large, since data from only 100 intensive 
interviews were used. Therefore, polling interviews of 978 people in a cross- 
section of the Greater New York population were conducted to secure addi- 
tional data. Merton is not clear as to just when the interviews took place. The 
focused interviews began the day following the broadcast. Half of them were 
completed within a week and “the bulk of” the others during the week follow- 
ing. No information is given as to the time of the polling interviews. The 
delay of many of the focused interviews constitutes an additional uncontrolled 
variable in the observations, for it is well known that original impressions can 
change greatly with time and depend in unknown ways on personal charac- 
teristics (4). 


Merton’s analysis of interviews and content brings out several char- 
acteristics closely relevant to our outline of a structural conceptualiza- 
tion (see pp. 46-47 above). First, there is the organization and content 
of the persuasive arguments—different appeals evoke different responses 
and lead to different decisions. Second, the relationship between the 
propagandist and the propagandee is emphasized, in the form of evi- 
dence of the importance of attitudes toward and images of Kate Smith 
in effecting the decision. Third, the predispositions of the listeners, 
comprised of a “general orientation” to buy war bonds and a “specific 
attitude” toward buying more bonds in the Third War Loan drive, 
are recognized as an important determinant of the effectiveness 
of the propaganda. 

One additional factor which Merton does not recognize as independ- 
ent of the persuasion situation per se, but which on more careful analy- 
sis may be so recognized, is the availability of means for action according 
to the urgings of the propaganda. The Kate Smith drive allowed the 
listeners to telephone pledges to their radio station with the understand- 
ing that they would later be seen for the actual purchasing transaction. 
We may be fairly sure that the drive would not have been nearly so suc- 

cessful without this convenient arrangement through which the desired 
action could be effected (e.g., if people had been asked to run down to 
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the nearest drug store to sign a pledge). We conceive such an arrange- 
ment as this not as a part of propaganda itself (i.e., of the independent 
variable), but as an adjunct to propaganda, a societal intermediary 
variable, necessary for attaining the objective of the propaganda. 


Summary of methodological problems 


Now let us point out some of the problems in propaganda research 
that are illustrated in studies reviewed or referred to above. 


1. Sampling. Twenty-eight of the thirty-four attitude change experiments 
reviewed by Murphy, Murphy, and Newcomb (36, chap. XIII) used college 
or other students as subjects, a limitation on the generality of findings, par- 
ticularly serious even in exploratory studies when difficulty No. 2 is not met. 

2. Choice of significant independent and intermediary variables. Practically 
all studies of attitude change, and Hartmann’s action study (20), give most 
attention to content or its mode of delivery and very little to concurrent 
conditions within and surrounding the subjects. More fruitful hypotheses for 
future study would probably have resulted from these experiments, even with 
the limited population used, had theory and method been more broadly 
conceived. i , p 

3. Choice of significant dependent variables. Attitude changes in themselves 
are of unknown significance with respect to later action. While the difficulties 
of obtaining action criteria of propaganda effect are appreciated, it seems that 
in many experiments the question has not even been raised. Flowerman’s (18) 
article suggests a number of measures in addition to attitude that might serve 
as useful dependent variables. : 

4, Adequate measurement and control of independent and intermediary vari- 
ables. Most attitude change experiments compare different features of propa- 
ganda without effort to control other possibly important aspects of the ma- 
terial. Sims (39), for example, reports different effects on attitudes toward 
the TVA of pro-utility and pro-TVA propaganda, but his experiment does not 
control the length, number of themes, quality, or other attributes of the 
materials, simply selecting some already prepared material at hand. This and 
other shortcomings also limit Menefee’s (33) study of propaganda in the 
Washington lumber strike of 1935. Such variables making up the main condi- 
tions of a propaganda experiment are indeed often hard to measure or control. 
But their measurement and control are absolutely crucial in answering a ques- 
tion via experimen tation—they even determine what question actually is being 
answered by the experiment. Thus, in a research area such as propaganda, 
where there are many practical difficulties in the way of experimentation and 
where there is little clear-cut basic knowledge to begin with, the experimenter 
must be all the more careful to have adequate knowledge of and control over 
the conditions of his research. i 

5. Adequate measurement and control of dependent variables. The nuances in 
this problem need fuller appreciation. Attention has already been called to 
the fact that Merton s (34) interview data were gathered variously over a 

reek period following the propaganda, an understandable 


ater than two-W pi a 
pt regrettable fact. Another noteworthy condition affecting the dependent 
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variable in some experiments is the attitude of conformity (cf. 1, pp. 298-300, 
and 43) which operates in group situations to restrict the range of measure- 
ments; this condition is likely to vary with different classroom situations (if, 
indeed, measures must be obtained in classrooms). When interviews are the 
sources of data, special care must be taken to ensure that interviewers are 
highly and egually trained (this applies, of course, to the obtaining of data on 
intermediary variables as well). In the absence of conclusive evidence of valid- 
ity in measures used as dependent variables, the conclusions from propaganda 
experiments should be very carefully and thoroughly qualified, lest misunder- 
standing and further confusion in propaganda theory and methodology arise. 
Indeed, a very worthwhile series of experiments could deal directly with the 
development, refinement, and thorough understanding of dependent variables 
for propaganda research. 

6. Budget. One occasionally finds reference in propaganda experiments to 
the fact that the cost of certain procedures would be prohibitive. No experi- 
menter can be blamed for the high costs of his operations. Caution can, how- 
ever, be exercised in some cases to keep from spreading funds so thinly that the 
experimenter loses control over his conditions or is unable to tap variables of 
possible significance. Consider, for example, the possible differences in results 
Merton (34) might have obtained had he hired more interviewers to gather 
data more quickly after the propaganda instead of using fewer interviewers 
over a longer time, or if Hartmann (20) had spent some of his funds getting 
better control over sociological variables and less on the leaflets, or if Lazarsfeld 
(25) had obtained more information on personality variables while spending 
less money on control-group polling. The upshot of all this is that research 
in this branch of social psychology is extremely expensive if it is to be done 
well, and in the absence of truly adequate funds experimenters have some 
obligation to allocate what they do have so as to yield the most meaningful 
and valid data. 


SUMMARY 


We have pointed out that there is as yet no well established body of 
systematic fact and theory under which the phenomena generally 
termed propaganda can be subsumed. In an effort to establish this 
point we have reviewed eighteen discussions of propaganda phenomena. 
It seemed possible to classify them in the following broad conceptual 
groups: 


1. Linear conceptualizations, which seem to view propaganda as a set of 
forces (or independent variables) inherent in the Propaganda materials them- 
selves, which intermingle with other social forces in a sort of ideological tug-of- 
war causing people to do now one thing and now another (dependent variables). 
Intermediary or explanatory variables tend to be overlooked. 

2. Psychological conceptualizations, which emphasize as intermediary vari- 
ables and as dependent variables the importance of attitudes, values, per- 
sonality characteristics, or the psychological field in determining the effective- 
ness of propaganda. 

3. Situational conceptualizations, which give most attention to the objective 
facts of social organization as intermediary variables, rather than to values or 
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attitudes arising from them. Some such treatments were shown to have strong 
“psychological” admixtures, but the writer’s judgment of the relative emphases 
determined to which category the treatment primarily belonged. 

4. A structural conceptualization was suggested in which the interdependent 
functioning of objective social structures and personal characteristics of the 
propagandees is seen as a complex of intermediary variables determining, and 
at the same time mediating, the effects of propaganda. 


The second major section of the paper reviewed efforts to study 
aganda experimentally and pointed out problems in this field of 
research. Experiments aimed at changing attitudes were treated first 
and it was concluded (a) that such experiments have on the whole 
studied the effects of rather superficial independent variables and (b) 
that change in attitude scale position is of questionable significance as 
a dependent variable. Four efforts to study the influence of propaganda 
upon action rather than attitude as the dependent variable were re- 
viewed. These studies highlighted techniques and problems typical 
of efforts to study propaganda experimentally in “real life” situations. 
This section closed with a discussion of six important types of problems 
must be considered in any kind of propaganda experiment: 
sampling, choice of significant independent and intermediary variables, 
choice of significant dependent variables, adequate measurement and 
control of independent and intermediary variables, adequate measure- 
ment and control of dependent variables, and budgeting. 


prop 


which 


BIBLIOGRAPHY 

1. ALLrorT, F. H. Social psychology. Cambridge, Eng.: Cambridge Univ. 
New York: Houghton Mifflin, 1924. Press, 1940. 

2, ALLPORT, F. H. An event-system 7. Bernays, E. L. Manipulating public 
theory of collective action: with opinion: the why and how. Amer. 
illustrations from economic and J. Sociol., 1928, 33, 958-971. 
political phenomena and the pro- 8. Brrp, C. Social psychology. New 
duction of war. J. soc. Psychol., York: Appleton-Century, 1940. 
1940, 11, 417-445. 9. Bopen, Eric. Letter to the editor 

3. ArLrorT, F. H., & Simpson, M. M. on Merton’s “Mass Persuasion.” 

i Broadcasting to an enemy country: Int. J. Opin. Attitude Res., 1941, 
what appeals are effective, and why. 1, No. 4, 107-108. 

J. soc. Psychol., 1946, 23, 217-224. 10. CHAPMAN, S. H. Review of Merton's 

4. ALLPORT, G. W., & POSTMAN, L. “Mass Persuasion.” Int. J. Opin. 

© The psychology of rumor. New York: a Res. 1947, 1, No. 1, 121- 
Hel nes & Meter, N. C. The 11. Cottier, R. M. The effect of propa- 

5: ae ion af opinion through sug- _ ganda on attitudes following a 
induct! by means of planted con- ‘critical examination of the propa- 
oe A Psychol., 1934,5, 65-81. ganda itself. J. soc. Psychol., 
Taat n Political propaganda. 1944, 20, 3-17. 


6. BARTLETT, F.C. 


60 T. R. VALLANCE 


12. Cooper, E., & Jamopa, M. The eva- 
sion of propaganda: how prejudiced 
people respond to anti-prejudice 
propaganda. J. Psychol., 1947, 23, 
15-25. 

13. DEREN, A. M., & ALLPORT, F.H. The 
influence of orally presented appeals 
on civilian morale, defined in terms 
of war-effort production (as meas- 
ured by typewriting performance in 
secretarial schools). Ph.D. disserta- 
tion, Syracuse Univ. Library, 1943, 

14, Doos, L. W. Propaganda. New 
York: Holt, 1935. 

15. Doos, L. W. Public opinion and 
propaganda. New York: Holt, 1948. 

16. Dropa, D. D. Education and Negro 
attitudes. Sociol. soc. Res., 1932, 
16, 137-141. 

17. FRANKLIN, MURIEL, & ALLrorr, F. H. 
The effect of United Nations versus 
Axis appeals on morale as shown by 
the responses on a civilian participa- 
tion inventory. M.A. thesis, Syra- 
cuse Univ. Library, 1943. 

18. FLowerman, S. H. Mass propaganda 
in the war against bigotry. J. 
abnorm. soc. Psychol., 1947, 42, 
429-439, 

19. Epwarps, A. L. Propaganda. In 
P. L. Harriman (Ed.), Encyclopedia 
of psychology. New York: Philo- 
sophical Library, 1946. 

20. Hartmann, G. W. A field experiment 
on the comparative effectiveness of 
“emotional” and “rational” leaflets 
in determining election results. J. 
abnorm. soc. Psychol., 1936, 31, 
99-114, 

21. Knower, F. H. I. A study of the 
effect of oral argument on changes 
of attitude. J. soc. Psychol., 1935, 

6, 315-347, 

22. Kornuauser, A. W. Changes in 
information and attitudes of stu- 
dents in an economics course. J, 
educ. Res., 1930, 22, 288-298. 

23. Krecu, D., & CRUTCHFIELD, R. 
Theory and problems of social psy- 


24. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35, 


36. 


chology. New York: McGraw-Hill, 
1948, 

LaPrere, R. T., & FARNSWORTH, P. R. 
Social psychology. New York: 
McGraw-Hili, 1949. 


. LAZARSFELD, P. F., BERELSON, B., 


& Gaupet, H. The people's choice. 
New York: Duell, Sloane, & Pearce, 
1944. 

LAZARSFELD, P. F., & MERTON, R. K. 
Studies in radio and film propa- 
ganda. Trans. N. Y. Acad. Sci., 
1943, Series II, 6, 58-79. 

LEE, A. M. The analysis of propa- 
ganda: a clinical summary. Amer. 
J. Sociol., 1945, 51, 126-135. 

Lewis, H. B. Studies in the principles 

. of judgments and attitudes: IV. 
The operation of “prestige sug- 
gestion.” J. soc. Psychol., 1941, 
14, 229-256. 

LinpesmitH, A. R., & Strauss, A. L. 


Social psychology. New York: 
Dryden Press, 1949, 


MacCorguopate, K., & MEEmL, P. 
On a distinction between hypo- 
thetical constructs and intervening 
variables. Psychol. Rev., 1948, 55, 
95-107. 

Marre, C. H. The comparative 
suggestibility of three age levels to 
the suggestion of group vs. expert 
opinion. J. soc. Psychol., 1933, 4, 
176-186. 

McNemar, Q. Opinion-attitude meth- 
odology. Psychol, Bull., 1946, 43, 
289-374. 

MENEFEE, S. C. Experimental study 
of propaganda: the Pacific North- 
west lumber strikes of 1935. Soc. 
Forces, 1938, 16, 573-582. 

Merton, R. K. Mass persuasion. 
New York: Harpers, 1946. 

Moss, F. A. Applications of psy- 
chology. Boston: Houghton-Mifflin, 
1929, 

Murray, G., Murray, L., & NEw- 
coms, T, Experimental social psy- 
chology. New York: Harpers, 1937. 


37. 


38. 


39. 


40. 


41. 


42. 


METHODOLOGY IN PROPAGANDA RESEARCH 61 


Parsons, T. Propaganda and social 
control. Psychiatry. 1942, 5, 551= 
572s 

Peterson, R. C., & THURSTONE, L: L. 
Motion pictures and the social atti- 
tudes of children. New York: 
Macmillan, 1933. 

Sims, V. M. Factors influencing atti- 
tudes toward the TVA. J. abnorm. 
soc. Psychol., 1938, 33, 34-56. 

SmırH, B. L., LASSWELL, H. D., & 
Casey, R. D. Propaganda, com- 
munication, and public opinion. 
Princeton: Princeton Univ. Press, 
1946. 

Torman, E. C. 
chology, and sociology- 
Rev., 1938, 45, 228-241. 

Turner, R. H. Propaganda and the 


Physiology, psy- 
Psychol. 


social situation. Sociol. soc. Res., 
1943, 27, 363-372. 

43. VETTER, G. B. The measurement of 
social and political attitudes, and 
the related personality factors. J. 
abnorm. soc. Psychol., 1930, 25, 
149-189. 

44. WILKE, W. H. An experimental com- 
parison of the speech, the radio, and 
the printed page as propaganda 
devices. Arch. Psychol, N. Y. 
1934, No. 169. 

45. Younc, K. Social psychology. New 
York: Crofts, 1944. 

46. The fine art of propaganda. Institute 
for Propaganda Analysis. New 
York: Harcourt, Brace, 1939. 


Received March 21, 1950. 


A CRITICAL REVIEW OF THE VALIDITY AND 
RATIONALE OF THE FORCED-CHOICE 
TECHNIQUE 


ROBERT M. W. TRAVERS 
Teacher Education Division, Board of Higher Education 
New York City 


According to a paper by Staff, Personnel Research and Procedures 
Branch, the Adjutant General’s Office (5), the basic idea for the forced- 
choice technique was developed by Paul Horst with reference specifically 
to personality scales. Robert Wherry developed a similar idea while 
working on personality measurement for the Civil Aeronautics Author- 
ity, and later the Staff of the Personnel Research Section of the Ad- 
jutant General's Office attempted to apply the concept first to the de- 
sign of personality inventorics and later to the problem of rating 
officers. The latter application resulted in the production of the Army 
Efficiency Report, which was used for some years for the official rating 
of officers. More recently the technique has been used by various pro- 
fessional persons and for a number of different purposes. The method 
of making a forced-choice scale as used by the Personnel Research 
Section, has been well described by Sisson (3). 

The general nature of a forced-choice rating scale is best understood 
in terms of the procedure which is followed in building it. The following 
are the essential steps involved: 


1. Descriptions are collected of individu 


als who are at each extreme of the 
scale to be measured. If the scale is that 


of effectiveness as a supervisor, de- 
ast effective supervisors. 
asured by the final 


2. The descriptions collected are th 
Each One of these elements describes, in essence, a rather specific item of 
behavior. The complete list should cover all the important aspects of the job, 


be related in some rational 
way to the importance of that aspect. 


3. Two values are determi ; 
nation value, indicates the degree to which the it i 


or too low on the particular 
s referred to as the preference index or 
termined experimentally. 

rs such that the two members 
criminate. Ideally, one of the 
mination value of zero and one 


4. The characteristics are then arranged in pai 
of each pair differ in the extent to which they dis 
characteristics in each pair should have a discri 
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should have a high discrimination value. Also, it should be impossible for 
those who are to use the scale to determine by inspection which one of the 
two characteristics is the discriminating one. 

5. The pairs of characteristics may then be grouped in fours, with each 
group of four including two desirable and two undesirable characteristics. The 
main purpose of grouping the characteristics in groups of four seems to be that 
persons filling out the scale may have a better attitude towards it if the grouping 
in tetrads is adopted. This seems to be the only advantage of the tetrad over 
the duad form. A pentad form has also been suggested. 

6. Directions are prepared in which the individual is instructed that he 
is to examine each group of four characteristics and to select the one that is 
most characteristic and the one that is least characteristic of the person who 
is being rated. The person filling in the form is required to make these choices. 

7. The selection of the items is then validated against an external criterion 
on a sample that was not used in the original procedure for selecting and pairing 


the items. 


The scoring system is such that the person who is being rated re- 
ceives a positive score if the item which is most descriptive of him is a 
discriminating desirable characteristic or if the item least descriptive 
of him is the undesirable discriminating item. The scores on items may 
be weighted in some complex manner or the weights may be restricted 


to the values of zero and unity. 


What Does the Rater Do in Completing a Forced-Choice Rating? 


The task performed in rating another person on a forced-choice scale 
is somewhat different from that performed in any other phase of 
life. Consider, for example, the simplest situation in which two items 
are presented and the rater is asked to decide which one is most char- 
acteristic of the person rated; and suppose that the scale was to be used 
for evaluating some phase of administrative ability and that the follow- 
ing items constituted the choice offered: 

Enjoys making speeches at company dinners 
Contributes to company magazine 


Suppose that the rater has good evidence to show that the person 
being rated has a matter-of-fact attitude toward the task of making 
speeches at company dinners. He does not get any particular enjoyment 
out of speech-making, but neither does he find the job distasteful. As 
far as contributing to the company magazine is concerned, he dutifully 
writes an article every year, as do most executives of the particular 
The situation is confusing for the rater, to say the least, 
since he is required to compare an item of behavior which varies in 
degree with one which varies in frequency. Yet the confusion in this 
instance is much less than that produced by some of the items in the 


company. 
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Army Officer Efficiency Report. In the latter connection, consider the 
following tetrad of items which appears in the Army scale (WD AGO 
Form 67-1 Part 2) : 

A go-getter who always does a good job 

Cool under all circumstances 


Doesn’t listen to suggestions 
Drives instead of leads 


In the example, the two words italicized were not in italics in the 
original version. If these two words are carefully examined in content 
it will be found that their inclusion makes it impossible to compare these 
items with the others. Quite obviously a man either is or is not cool 
under all circumstances. It is not an item of behavior which varies in 
degree. Under such circumstances the rater is asked to perform an 
impossible task. He cannot say that one of a set of items is more char- 
acteristic of the person being rated than any of the other items listed, 
because some of those listed either are or are not characteristic of the 
person being rated regardless of the other items in the tetrad. 

This confusing situation is mainly a result of the w 
choice scales have been constructed and is not 
of the forced-choice technique. 


ay in which forced- 
a necessary consequence 
` 


How Can the Choice Be Made Rational? 


It is anticipated that one of the necessary changes in the method 
in order to develop its usefulness as a measuring device will be to modify 
it in some way so that the rater makes choices only in situations in which 
choice is rational. One step in this direction would be to include in 
each tetrad only items of behavior which vary in frequency of occurrence 
within a given individual or only items which vary in degree. It hardly 
seems possible to compare behaviors which vary in frequency with 
behaviors which vary in degree. 

The second necessary step in clarifying the method of me 
is in defining what is meant by the “ 
characteristic.” Like many terms, these 
fully examined for meaning. For exa 
select from two items of behavior the 
(or most descriptive, or whatever else), 


the one on which the individual deviates most from the average or from 
some other standard. If two items of behavior which vary in frequency 
are under consideration, a comparison of the frequency of one item of 
behavior must be made with the frequency of occurrence of the other 
item of behavior in the person rated. This comparison should presum- 
ably be made not in terms of absolute numerical frequencies but in 


asurement 
most characteristic” or “least 


seem clear until they are care- 
mple, when a rater is asked to 
one that is most characteristic 
he is really being asked to choose 


VALIDITY AND RATIONALE OF FORCED-CHOICE TECHNIQUE 65 


terms of some converted score which takes into account the relative 
scatter of scores of the two variables. The rater might be asked to 
choose the characteristic on which the individual would have the high- 
est relative standing in his group (which would have to be defined) 
if all individuals were ranked in order. If the directions could convey 
this kind of concept it might help to bring meaning into a confused 
situation. 
However, having developed and clarified the psychological concept 
—to this point, the reader will probably have already jumped ahead to 
ask the question ‘Why is it necessary to force the rater to choose be- 
tweert the characteristics? Would it not be simpler to ask him to rate 
~. the individual on each one of the two characteristics and then examine 
his ratings to determine which one of the two characteristics was rated 
higher?” The answers to these questions are in the affirmative, since, 
if the directions are clear, it is necessary for the rater to assess the indi- 
vidual rated on each one of the items of behavior listed before he can 
rationally determine “which one is most characteristic” or “which one 
ig most descriptive.” The only additional restriction placed by the 
forced-choice method is that the rating on all the characteristics in a 
given group must be different, otherwise the forced-choice scoring sys- 
tem cannot be used in its present form. 

If the rater is asked to make an assessment of the individual to be 
rated on each of four characteristics, but with the added restriction that 
no two ratings within any group of four may be placed at the same point 
on the scale, the resulting record may be scored in exactly the same way 
as any of the forced-choice scales at present in use. In other words, 
the process of forcing a choice is an unnecessary and irrelevant part of 
the procedure. However, what is left when the procedure is rationalized 
a scale in which tendencies to overrate or underrate 
be corrected by overrating or underrating on 
irrelevant qualities. It is assumed in this procedure that, for any given 
individual, the true rating on the irrelevant items is average and that 
any deviation in the average ratings on these irrelevant characteristics 
represents a tendency to overrate or underrate the particular individual 
who is being rated. The relevant items can be selected empirically, 
in the first place, to make this assumption acceptable. The procedure 
is simply that of using ratings on certain characteristics as a suppressor 
variable to correct for errors in the rating on certain other character- 


In this form the basic idea of a forced-choice scale seems to have 
rth developing, though possibly 
de forced-choice instrument at 


in the way shown is 
on relevant qualities can 


istics. 
considerable merit and to be one wo 


in forms other than the stock-in-tra 


present in use. 
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The Validity of the Forced-Choice Rating Scale 


The claims for the validity of the technique seem to bear little rela- 
tionship to the actual evidence. 

A primary claim is that “it produces a better distribution of ratings 
relatively free from the usual pile-up at the top of the scale” (3). The 
data in Figure 1 were presented to substantiate this claim: 


Fic. 1. DATA PRESENTED By SISSON SHOWING DISTRIBUTION OF RATINGS ON CON- 
VENTIONAL RATING SCALE FORM 67 AND DISTRIBUTION OF RATINGS ON THE FORCED- 
CHOICE RATING SCALE Form 67-1 (3, p. 375). 


Figure 1 is supposed to compare the distribution of ratings of officers 
when the old conventional rating scale (Form 67) was used and when the 
new forced-choice rating scale (Form 67.1) was substituted. It is quite 
obvious to anyone who examines the above graph that differences in 
the two distributions do not at all substantiate the claim that the 
forced-choice rating technique is “relatively free from the usual pile 
up at the top of the scale.” This claim is even more ridiculous when it 
is substantiated by Figure 2, which presents the contradiction of stat- 
ing that it is based on data in which range is equated; inspection of the 
data seems to indicate that the ranges of the two sets of ratings were 


not equated (data from J. G: Fry). 
A second claim is that the forced-choice rating scale as used by the 
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Army “produces ratings which are more valid indices of real worth” 
(3). Similar unsubstantiated claims come from Richardson (2), but the 
apparently spurious nature of the validities presented by him and his 
group will be discussed later. Claims contradictory to the above are 
also made by professional personnel who worked on developing the 
Army Report Form, as is exemplified by the following statement by 


COMPARATIVE DISTRIBUTION OF MAJORS (1171) 
ON FORM 67 AND FORM 67-1 
WHEN RANGE IS EQUATED 


67 —— 


67-1 ------- 


Fic. 2. Data PRESENTED By Fry SHOWING DISTRIBUTION or RATINGS ON CONVEN- 
TIONAL RATING SCALE FORM 67 AND DISTRIBUTION OF RATINGS ON THE ForcED-CHOICE 
RATING ScaLE For 67-1 (1, p. 22). 


Staff, Personnel Research and Procedures Branch, the Adjutant Gener- 
al’s Office (4): 
A single over-all rating on a 20 point scale, provided it is preceded by a 


series of specific ratings—using either the paired or unpaired items that have 
been described—is more valid than either type of specific item alone. 


Claims for superiority of the forced-choice rating scale and claims 
for the superiority of traditional methods coming from the same re- 
search offce lead one inevitably to conclude that available data cannot 
give strong support to the superiority of the one method over the other 
in so far as Army studies are involved. The following quotation sum- 
marizes all the statistical evidence that the present writer has been able 
to obtain concerning the relative validity of the forced-choice (FCL) and 
the more traditional type of rating device (RCL) as it is used in the 
Army Officer Efficiency Report (4): 


The FCL key contains 48 items; the RCL key, 93 items. On the basis of 
length of rating scale the RCL key would be expected to yield the highest 
criterion correlations. This is the case for the items scored within the OER-B 
form, although the difference for the larger group is slight (7's equal .502 for 
FCL score and .513 for RCL score). When the FCL form and the RCL form 
are given separately, however, its difference favors the FCL form (r's equal 
.466 for FCL and .345 for RCL). These findings suggest that when used alone 
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the FCL technique is superior to the RCL technique. That the two techniques 
yield similar results when used in combination may well be owing to the forcing 
of more serious consideration of the individual items when it is known that a 
choice must be made after rating on each single trait. 


Combining the two techniques yields the highest validity for both 
the item-analyzed group (.540) and the cross-validation group (.562). 
The gain is considerable when compared with the validity for the RCL 
technique (.345) or for the FCL technique (.466) used alone, but negligi- 
ble when compared with the validity for the RCL score obtained when 
the techniques are used in combination (.513 for the item-analyzed 
group and .535 for the cross-validation group). 

The implication in the above quotation almost seems to be that the 
presence of forced-choice items has the magical effect of raising the valid- 
ity of traditional rating procedures. Any such interpretation is obvious- 
ly nonsense, for it was shown in the same series of studies that a single 
over-all rating of effectiveness, of the traditional type, was more valid 
than the forced-choice scale provided it was preceded by a detailed 
rating system which might be of either the traditional type or the forced’ 
choice type. What the data do show is that the validity of a rating sc 
is likely to vary to a marked degree with the orientation given to. us 
rater. The data suggest that experimentation with different types of 
directions may yield much more important results than experimentation 
with forced-choice scales. 

In whatever way these matters may be interpreted, the fact remains 
that the traditional type of detailed rating procedure and the forced- 
choice procedure have approximately the same validity when orientation 
is given; and an over-all rating scale of officer effectiveness may have 
higher validity than either of these procedures. 


Other Validity Studies 


Other material presented as evidence of validity is supplied by 
Richardson (2). The present writer cannot accept the evidence pro- 
vided by that author and his associates since the procedure involved 
seems to raise spuriously correlations between assessments of job per- 
formance based on a forced-choice scale and an independent criterion 
of job proficiency. The Richardson technique seems to result in spurious- 
ly high validities because of the technique used for refining the criterion. 
The criterion of supervisory ability is obtained from judgments of those 
who are in a position to judge the supervisors. Where judges disagree 
on the rating to be assigned to a supervisor, Richardson discards the 
case. What is happening, of course, is that those supervisors who are 
at the extremes of the rating scale tend to be retained while those in the 
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middle of the distribution will tend to be rejected, since those at the 
extremes can almost inevitably be more accurately judged than those 
in the middle range. The effect of Richardson’s procedure on the dis- 
tribution of cases on the criterion measure must be considerable since 
he reports that 51 per cent of the cases were rejected. It need hardly 
be pointed out that a correlation between the criterion and the forced- 
choice scale is almost inevitably raised by increasing the relative propor- 
tion of cases at the extreme ends of the distribution, particularly when 
the reliabilities of the criterion rating varied from only ‘‘0.4 to a (chance) 
one of 1.00.” It should be noted in this connection that the validity 
coefficients supplied by Richardson apply to hypothetical populations 
of cases on which raters agree and do not apply to the population on 
which the scale was to be used. Such data provide little evidence con- 
cerning the validity of the scale when used for the purpose for which 
it was designed. 

Another point to note in connection with the Richardson study is 
the use of the concept of reliability. While the study shows that a rater 
is consistent with himself—both throughout one form of the forced- 
choice scale and from one form to another—in the only case in which 
different raters used different forms of the rating sheet the reliability 
of the resulting rating was only 0.69. Also it is not clear whether this 
reliability was determined on the attenuated or on the original popula- 
tion before cases were discarded. If this particular reliability coefficient, 
and the others for that matter, were calculated on the basis of the re- 
duced population (with 51 per cent of all cases discarded), they would 
probably be numerically larger than if the entire population was used. 


Other Criticisms of Validity Studies 


There is, however, a basic criticism which must be made of all 
the validity studies which have been reviewed, namely, that they all 
involve the unsatisfactory process of predicting ratings with ratings. 
Studies which involve criteria other than judgments must be made and 
must form the ultimate basis for evaluating the effectiveness of various 
assessment techniques. 

Another claim made by the protagonists of the forced-choice 
technique is that it prevents the rater from controlling the value of the 
assigned rating. It is fairly obvious, however, that this is not so. If a 
rater decides he wants to give a person a higher rating for job proficiency 
than is deserved, all he has to do is to think of the person who was gener- 
ally considered to be most proficient in that job and to fill out the 
forced-choice form for that person. The technique would almost cer- 
tainly ensure a high score. In a similar way a low score could be assigned 
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at the will of the rater. The method which a rater has to use to control 
the rating is a little more complex with the forced-choice technique 
than with the conventional rating technique. It is still an open question 
as to what fraction of raters will see this loophole in the technique, 
put loopholes of this kind are likely to become common knowledge. 


General Summary 


A careful examination of the forced-choice technique as it is used 
in the Officer Efficiency Report reveals serious defects in the rationale 
which result in the rater having to make judgments which are strictly 
illogical. These defects in the technique are not, however, basic and 
can be remedied. 

An examination of the validation studies of forced-choice assessment 
methods reveals that the evidence does not support some of the claims 
made for the validity of these procedures. The results show that in 
studies in which little criticism can be made of the procedure, there 
seems little to choose between forced-choice and traditional rating. The 
high validity coefficients secured by Richardson and his associates must 
be considered to be largely spurious until they are demonstrated to be 
otherwise. 

While validity data published at the time of this review must be 
considered extremely unsatisfactory and, on the basis of this evidence, 
the technique does not seem particularly promising. Proper studies need 
to be made to determine the validity of scales in this area constructed 
on the basis of an adequate rationale. 
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“TASTE BLINDNESS” TO PHENYLTHIOCARBAMIDE 
AND RELATED COMPOUNDS! 


WILLIAM C. BOYD 
U. S. Naval Medical Research Unit No. 3, Cairo, Egypt 


A recent paper by Cohen and Ogden (7) raises a number of points 
which seem to deserve some comment. F 

1. The authors attribute the discovery that different substances may 
taste different to different people to Lasselle and Williams (11, 19). It ` 
is true that these authors reported that creatine is tasteless to some 
persons and intensely bitter to others. However, there have been no 
published observations confirming this. When the note by Williams (19) 
appeared in Science, I tested about thirty persons without finding one 
who found the substance bitter. More recently I have tested forty- 
three persons here, partly Americans and partly Egyptians, and found 
eight who pronounced the taste “‘slightly bitter.” Nobody seemed to 
perceive the intense bitter taste which phenylthiocarbamide (PTC) 
has for those who can taste it. Individuals who taste creatine as in- 
tensely bitter must be rare, and of course this taste reaction is not con- 
trolled by the same gene which controls the ability to taste PTC. 

2. In discussing the possible relationship of the saliva to ability 
to taste PTC, the authors seem to have overlooked the careful study by 
Hartmann (10), who found that non-tasters could not taste PTC even 
when it was dissolved in the saliva from strong tasters. 

3. Cohen and Ogden imply that sex differences in ability to taste 
PTC are not significant statistically. In our own work (4, 5) differences 
which were definitely significant were found in several populations. For 
example, the differences shown in Table I are all statistically significant 
and in the case of the third population the chances that the observed 
differences could be due to errors of random sampling are less than one 
in a million. This sex difference had already been observed by Fisher 
in England and is shown in his large series of tests, published by Fal- 
coner (8). It is true that in some populations no significant sex difference 
in tasting is observed, but we must allow for racial variations, which 
undoubtedly affect the frequency of the gene for tasting PTC, and also 
the degree to which the expression of the gene is influenced by sex. 
Ridell and Wybar (18) also refer to the sex difference. Falconer’s paper, 
which also shows the difference, is not mentioned by Cohen and Ogden. 
In fact, the table presented by Cohen and Ogden and called a ‘summary 
of the extensive investigations by interested scientists” does not give 
the results of Ridell and Wybar, of Fisher, or our own results, and thus 


1 The opinions expressed in this article are those of the author and are not to be 
construed as reflecting the views of the Navy Department. 
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JOHNSON’'S REVIEW OF WORK AND EFFORT 


M. E. BITTERMAN 
The University of Texas 


To anyone who has studied Ryan’s penetrating analysis of the prob- 
lems of fatigue and efficiency,! Johnson’s review of Work and Effort 
must come as a distinct surprise.? There is little apparent relation be- 
tween the book which Johnson describes and the book which Ryan 
has written. 

Ryan’s principal thesis is that fatigue and efficiency cannot be satis- 
factorily evaluated in terms of performance measures alone. Perform- 
ance, Ryan argues, can be affected not only by the adequacy of working 
conditions, but also by the effort which the worker devotes to his task. 
A well-motivated worker may often maintain a high level of output 
under very inadequate conditions of work as a result of compensatory 
increases in effort-expenditure, and for this reason conclusions based 
only on performance measures may be quite misleading. Ryan main- 
tains that considerable attention must be given to the possibility of 
developing objective indices of effort and devotes several chapters to 
the status of research in this area. Yet Johnson writes: 


I differ from the author in his presupposing that decrement of performance 
measures, in general, the effectiveness of an agent of impairment such as pro- 
longed labor, deprivation of sleep, deprivation of oxygen, or dosage of alcohol 
or drug. For the presupposition denies by implication—but yet effectively— 
that the living organism is a compensating mechanism, though it really is. . . . 


Therefore I have to regard part of Dr. Ryan’s work as being maldirected 
(p. 176). 


The extent to which Johnson has misrepresented Ryan's position 
may be judged from the following quotations from Work and Effort: 


On noise. “A number of different lines of evidence suggest, however, that 
this adjustment to noise is attained at the expense of additional effort on the 
part of the subject” (p. 125). 

On temperature. “One possible interpretation of these results is that the 
subjects were ‘put on their mettle’ by the experiment. Perhaps, then, they 
compensated for the effects of adverse temperature by increased effort, just as 
they did under the influence of noise” (p. 134). 

On rest periods. “It is true that most of our knowledge of the effect of rest 
periods concerns output rather than efficiency. This indicates a gap in our 
knowledge which must be filled” (p. 151). 


1 Ryan, T. A. Work and effort: The psychology of production, New York: Ronald 
Press Co., 1947. 


2 Jounson, H. M. Review of T. A. Ryan's Work and effort: The psychology of pro- 
duction. Psychol. Bull., 1950, 47, 174-177. 
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On methods of work. “The new pay rates may induce the worker to exert 
himself more in order to maintain or increase his earnings, and the additional 
production may not represent a true increase in individual efficiency” (p. 161). 

On alcohol. ‘‘As Johnson has pointed out, the relationship of accident lia- 
bility to alcoholic consumption is likely to be very complex. Johnson was re- 
ferring especially to the tendency toward compensation. It is even possible 
that a driver could improve his driving performance after drinking, because he 
knows the danger and devotes himself to his driving with extra care and at- 
tention” (p. 262). 


“Ryan strove for operational definition,” writes Johnson (p. 174), 
and goes on to suggest that this attempt ended in disaster. At the outset 
of his book, however, Ryan illustrates the limitations of the operationa- 
approach and deliberately disavows it (p. 30). Johnson makes much of 
the fact that capacity cannot be measured directly. Ryan is fully aware 
of this difficulty but maintains, nevertheless, that the concept is meanl 
ingful. He writes: 

Capacity is thus a limit which is never reached in practice, and is a concept 
closely similar to the concept of limit in mathematics. Even though this limit 
is never reached, and therefore capacity cannot be directly measured, it can be 
estimated indirectly, and is a construct which is useful in our thinking about 
human activity, just as the concept of limit is useful in mathematics (p. 31). 


Johnson’s conception of compensation, by the way, bears not the 
slightest relation to an operational definition. Adopting his own stand- 
ards of criticism, we might put to him such holier-than-thou questions 
as these: Compensation in what person? In what activity? At what 
time? How measured? The fact is, of course, that compensation, like 
capacity, is a concept which has meaning even though it cannot as yet 
be measured directly. And if we refused to give it a place in our thinking 
until we could measure it, we should never be led to undertake the 
experiments required to develop appropriate techniques of measure- 
ment. 

Johnson’s struggles with Ryan’s formulation of the relation between 
effort, performance, and capacity afford a strange spectacle. Johnson 
introduces the assumption that performance may exceed capacity 
(which is contrary to Ryan’s definition) and, after some totally unneces- 
sary symbolic manipulation, emerges with the original assumption, which 

he only now recognizes to be contrary to Ryan’s definition. Forgetting 
the source of the assumption, he concludes that Ryan's position has been 
shown to be “very awkward.” 

Several other brief comments by Johnson express disagreement with 

points which Ryan did not make. Nowhere, for example, did Ryan 
imply that the sum of two Poissonian distributions is itself Poissonian. 
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Nor was Ryan unduly critical of the work of Cobb and Johnson—he 
merely cautioned the student against unwarranted generalization from 
Cobb's sample and against uncritical application to accident data of 
techniques which involve the assumption of normality. 

Johnson concludes that Ryan’s book is “interesting and valuable” 
(p. 177). It is to be regretted that this evaluation tends to be lost in 
a wilderness of careless reporting and misdirected criticism. 


Received May 1, 1950. 


RYAN'S WORK AND EFFORT: A REPLY 


H. M. JOHNSON 
Tulane University 


Ryan’s definition (d) on his page 96, by which he usually tries to 
work, exhibits Effort as the ratio between one Power-Output and an- 
other. Now by definition, Power=ET—. Given the ratio P/P' 
between two determinations of Power, and expressing T, T’ in terms of 
the same unit, such as the second, one readily sees that the ratio P/P’ 
=E/E'. Hence, Ryan’s definition sets forth Effort as a ratio between 
two determinations of Work-Output, the denominator term P’ denoting 
Work-Output capacity. Now if P’ was obtained by observation and 
measurement—that is, operationally—there is nothing in the definition 
to prevent any determination of P from exceeding it: that is, from turn- 
ing out more work within a given time than he is capable of turning 
out. Of course this is merely a conversational necessity; but it is im- 
posed on us by the name that we arbitrarily gave to the denominator- 
term in the definition. 

Of course we could abandon the original definition and substitute 
a constant value for P’, arbitrarily chosen so as to denote an output- 
rate that no subject could exceed. But the effect would be merely to 
substitute smaller units of measurement than the one originally em- 
ployed. 

Ryan does sometimes disregard his fundamental definition and sub- 
stitute one that still implies measurability but which_is less precise 
than the former. In doing so I think he does not improve his presenta- 
tion. 

Perhaps I ought to recall a peculiar form of compensation: the 
subject may shift his mode of attack in any of many ways; he may neg- 
lect some demands of his social environment in favor of the task in 
which his output is being measured. Thus he may maintain a normal 
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output until he is near to collapse. By watching for so-called clinical 
signs such as these one can learn much about kow the subject compen- 
sates; but in so doing one will contribute nothing to the measurement 
of Effort in Ryan’s sense of the term. 

J did not say, nor imply, nor even insinuate, that Ryan had under- 
taken to analyze non-Poissonian distributions into Poissonian compo- 
nents, in the hope of getting generally useful results. My comment was 
obiter, but relevant to some attempts that have been made and published 
recently. 

I do not believe that to ask an author such questions as Dr. Bitter- 
man posed in his twelfth paragraph marks one as being “holier than 
thou,” or holier than anybody else, or even perceptibly holy at all. 

Certainly I do not refuse concepts places in my thinking because 
they imply non-measurability. I have long held that some existents are 
intrinsically non-measurable; and beginning with 1935 I have been 
running a series of short articles in the American Journal of Psychology 
on ways of treating such existents without falsifying them in attempts 
at quantification. I am sorry that they have been disregarded by some 
who might highly profit by studying them. 


Received August 28, 1950. 
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A NOTE ON LOUTTIT’'S REVIEW OF INDIVIDUAL 
BEHAVIOR 


ROBERT F. CREEGAN 
Ohio University 


Asa philosopher with a deep interest in the phenomenological move- 
ment in general, and in phenomenological psychology in particular, I 
desire to offer some comments on Professor Louttit’s review of Individual 
Behavior,! a book which defends the phenomenological viewpoint in 
psychology. I will also offer a comment on the book itself. I have good 
reason to agree with the reviewer that few concepts of the particular 
book arenovel. I also agree that attribution of (metaphysical) power to 
the phenomenal field was unnecessary. I am very much puzzled, how- 
ever, by Professor Louttit’s apparent assertion that the phenomeno- 
logical concept violates the law of parsimony in psychology. 

His argument is that “if the phenomenal field can only be inferred 
from past behavior, it hardly seems necessary to introduce the entity at 
all.” We may agree that prediction concerns relationships between past 
behavioral data and future behavioral data. Yet it seems necessary to 
note a fact which really should be obvious. The data do not themselves 
predict anything. A psychologist is needed—that is, a thinking observer 
and systematizer of facts. The data must be reduced to logical order of 
some sort. Prediction bridges the gap between ordered data of the past 
and ordered data of the future. Experimentation deals with features of 
situations which are isolated with reference to ordering concepts. The 
experimentalist is not concerned with situations in the raw. If this be 
granted, may we not admit that the ‘phenomenal field” may bea use- 
ful ordering concept? 

Phenomenological psychology asserts that, through the discovery of 
“personal” meanings of behavioral situations, and their “personally” 
meaningful parts, the data may be ordered in a useful manner for setting 
up experimental situations of the clinical and the educational, as well 
as of the more strictly laboratory types. Not every type of experiment 
is equally useful for every purpose, but the phenomenologist contends 
that such concepts as ‘‘client meanings,” “student meanings,” and the 
like, are useful ordering concepts for experiments on motivational de- 
velopment, intellectual development and related trends. Precisely 
how this would be done is another question. There seems to be no justi- 
fication, however, for ruling out @ priori the possibility of ordering the 
behavioral data in this way, or the possibility that doing so would be 
fruitful for some research areas in psychology. Ordering concepts do 


1 Lourti, C. M. Review of Donald Snygg & Arthur W. Combs’ Individual Behavior: 
A New Frame of Reference for Psychology. Psychol. Bull., 1950, 47, 170-171. 
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not violate the law of parsimony, unless, indeed, all systematic thinking 
is unparsimonious. Perhaps science itself is somehow an illegal activity. 
I do not think, however, that Professor Louttit desires to sponsor the 
philosophy of irrationalism or primitivism. 

The writer is not disturbed by Snygg and Combs’ basic methodology 
which, as Professor Louttit pointed out, is by no means original, but 
rather he is disturbed by the fact that their particular phenomenological 
system has led thus far to few, if any, new empirical conclusions in such 
a field as motivation. Their contention that “preservation and enhance- 
ment of the phenomenal self” is the master motive (or even the sole 
motive of the normal adult) is strictly “old hat” (I plead guilty to name 
calling). This theory of motivation seems quite unphenomenological 
to most of us who are familiar with the literature of philosophical phe- 
nomenology. Even Koehler’s descriptions of “phenomenal required- 
ness,” which is not always, or perhaps even most frequently, ego 
requiredness, is more adequate. In conclusion, I would like to raise the 
question whether ego change is sometimes “required,” not in the sense 
of ego enhancement, but rather in the sense of ego adjustment to, 
reflection of, or expression of, that which transcends the phenomenal 
self on dimensions of value experience. Self enhancement may bea func- 
tion of a field reconstruction which is not a mere response to “‘phenome- 
nal threats.” Or is a self-suspected personal insensitivity one of the 
chief “phenomenal threats’? The “phenomenal self” of Snygg and 
Combs seems to be much more threatened by deficiency in personal 
mastery than by deficiency in personal sensitivity. Perhaps their par- 
ticular system of phenomenal psychology really is true to “statistically 
normal” motivation. One reasonable objective for phenomenal psy- 
chology, though, is precisely that of placing the statistical norms in a 
wider perspective! These norms do not reveal all that being a man 
means, has meant, or may mean. Neither the pathological nor the ideal 
orders of activity should be omitted by a phenomenological psychology. 
Some of us think that one of the chief merits of the phenomenological 
approach is that those who use it will be less tempted, than are “gut 
psychologists,” to imagine that the statistical norms in any way repre- 
sent viable goals of eduction, or of counseling, in the broadest sense of 
the terms. 
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RA 


LETTER TO THE EDITOR ON PETERS’ REPLY TO 
LEWIS AND BURKE* 


C. J. BURKE 
Indiana University 


In connection with the discussion of chi-square in the July 1950 
issue of the Psychological Bulletin, the paper submitted by Peters differs 
in an important respect from the copy to which Dr. Lewis and I wrote 
our reply. In our discussion on p. 348 we have a reference to Peters’ 
third footnote. In his published criticism of our original paper, the 
footnote in question was omitted, with the consequence that our remark 
is left dangling. Further consequences are that our reply to Peters’ 
point 3 on pp. 333-334 of his article is inadequate, since this reply was 
based upon the missing footnote. The omitted footnote is crucial for 
our reply and serves better than anything we could write to illustrate 
Peters’ confusions with respect to the chi-square test. The omitted foot- 
note, numbered 3 in Peters’ original manuscript, reads as follows: 


There may be needed a re-examination of the applicability of Pearson’s 
formula vi to the new conditions for which he did not intend it. He developed 
the formula on the assumption of freely floating marginal totals, only the total 
N being fixed. When R. A. Fisher, for the sake of using true values for a nar- 
rower universe rather than estimated ones for a broader universe, proposed 
constant marginal totals with a consequent change in the number of degrees 
of freedom, he does not appear to have re-examined Pearson's fundamental 
derivation under these new conditions. With freely floating marginal totals 
and only a limitation on the total N, a certain system of intercorrelations among 
the cells arose of which he took account. Under the new conditions a new sys- 
tem of intercorrelations would arise which might very well not be the same. 
A new derivation with the new assumptions might not come through with 
the same simple formula vi. I am not myself able to carry this through; but 
invite the attention of expert mathematicians to it. 


Our comment on page 348 indicates that the derivation Peters requests 
is already available in one of the best known statistical sources and that 


* Editor's Note: The editor is entirely responsible for the error which caused Drs* 
Lewis and Burke to criticize a footnote in Dr. Peters’ original manuscript which he 
subsequently deleted from the galley proof of the article. Dr. Peters wrote to the editor 
before his paper was sent to Drs, Lewis and Burke for comment, and asked that the 
footnote in question be deleted. He stated that if the paper had gone to press he would 


. take the note out of the galley proof. Through an oversight, the editor did not delete 


the footnote from the manuscript, nor did he read the galley proof of the article. Galley 
nd subsequent editorial work are now handled in the central office of the Ameri- 
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he is mistaken in his notion that the degrees of freedom are changed. 
Peters’ comments on his point 3 are part of the same confusion. Ss 
Without the footnote just quoted our reply does not cover the points 
he raises and adequate clarification would require considerable discus- 
sion. With the footnote, the discussion as given in our reply is easy 
and adequate. < 


Received August 18, 1950. 
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CHAPANIS, A., GARNER, W. R., AND MorGan, C. T. Applied experi- 
mental psychology. New York: John Wiley & Sons, 1949. Pp. v+434. 
$4.50. 


This is the first systematic text dealing with the relations between 
psychology and engineering—with problems of designing machines so 
that they are adapted to the characteristics of human beings. It is an 
important book because it defines the boundaries of this new field and 
indicates the problems that confront the psychologist who chooses to 
work in it. The title “Applied Experimental Psychology” was chosen 
because the research techniques employed most generally in studying 
equipment-design problems are the traditional ones of experimental 
psychology. The terms human engineering and engineering psychology 
are also used in describing the field. 

In contrast to most psychology texts, this one is concerned almost 
exclusively with environmental variables rather than organismic vari- 
ables. The central problem is, How can man structure his environment 
so that his job of observing, interpreting, and reacting to it can be done 
most efficiently? There is no discussion of such familiar topics as selec- 
tion, training, individual differences, or motivation of workers. Instead, 
the authors are concerned with the tasks performed by workers and with 
designing the machines used by them so that the typical individual 
will perform his job most effectively. Heretofore this point of view 
has received little emphasis in psychology. Its exposition in the present 
book reveals many new possibilities for applying psychology. 

After the introduction, the reader encounters two chapters on ele- 
mentary statistics with illustrations chosen from problems of designing 
machines to suit human characteristics. This brief treatment of statis- 
tics will be of little value to the psychology graduate student. Perhaps 
the chief justification for the inclusion of this section is that design 
engineers and other readers who are relatively unfamiliar with modern 
psychology may be impressed with the fact that it isa precise, objective 
science. The most interesting problem dealt with in this section is how 
complex man-machine systems can be analyzed so as to identify the 
major sources of variable error. 

The next six chapters deal with visual and auditory perception and 
with the applications of perceptual data to problems of designing de- 
vices for ‘‘displaying’”’ information to the human senses. Two more 
chapters are devoted to the nature of motor skills and to the related 
problem of designing controls that are adapted to human motor abili- 
ties. The sections on ‘How We See,” “How We Hear,” and “How We 
Make Movements” provide a lucid and interesting reorganization of 
familiar psychological data. The unique sections are those in which 
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the reader is shown how these data can be applied to the design of me- 
chanical and electrical equipment. Much of this material, such as the 
design of dials and scales, of signalling systems, and of tracking devices, 
will be new to psychologists. Most of it has become available to psy- 
chology as a result of research supported by military organizations dur- 
ing the last decade and carried out at such places as the Air Force's 
Aero Medical Laboratory, Harvard’s Psycho-Acoustic Laboratory, and 
Johns Hopkins’ Institute for Cooperative Research. The last three 
chapters deal with the arrangement of tools, equipment, and the work 
place, with work and fatigue, and with the working environment. Much 
of the material included here is typical of that found in textbooks in 
industrial psychology and in industrial engineering. 

The authors have been very successful in finding ways to display 
visually the data of psychological experiments. They take seriously 
their own conclusion that ‘‘pictorial visual displays” are easier to inter- 
pret than are “quantitative visual displays,” and use a total of 196 
figures in contrast to only 13 tables as a means of summarizing psy- 
chological data. The art work is uniformly excellent and adds greatly 
to the readability of the book. 

Nearly all of the experimental data relative to equipment design 
problems that were available at the time of publication have been sum- 
marized. However, in spite of the inclusion of a number of experiments 
of questionable importance, the reader is left with the conviction that 
there are vastly more questions than there are answers in this area of 
psychological application. A creditable job is done in defining and sum- 
marizing these problems, but the picture that the critical reader gains 
of the level of the systematic and theoretical work in the area leaves him 
somewhat dissatisfied. This, of course, is more a criticism of the status 
of work in the area than it is a criticism of the first systematic text 
covering this new field. In the same vein, it can be pointed out that 
much of the experimental work on equipment-design problems relates 
most directly to the design of military equipment, particularly to the 
design of airplanes, airplane instruments, air traffic control equipment, 
and radar. 

One of the interesting features of the book is its style. The authors 
originally organized the material for a series of lectures on men and 
machines at the Naval Post-Graduate School at Annapolis. In amplify- 
ing and revising these lectures for publication in book form, they have 
carried over the notion that they are talking to the reader. They state 
in the Preface that they have ‘‘. . . made deliberate efforts to use small 
words instead of big ones; short direct sentences instead of long indirect 

ones; and colloquial expressions instead of academic and technical 
phrases.” A few psychologists of the older school of writing may be 
somewhat disconcerted to read that “The brain is a mighty fallible in- 
strument” and that “One of the biggest troubles with people . . . is that 
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they get tired.” However, this reviewer thinks that most readers will 
find the style refreshing and will conclude that the material loses nothing 
of its effectiveness by being presented in small words and short sen- 
tences. One result of the style is to make psychological research sound 
rather easy and quite exciting. This results in part, however, from the 
fact that the authors have included a minimum of detail in describing 
experimental techniques and methods. The serious student of experi- 
mental psychology will find no precise descriptions of problems, of 
techniques, or of the exact procedures used in the statistical analysis 
of data. 

“Applied Experimental Psychology” is good general reading. Many 
psychologists whose primary interest is in another area will want to 
browse through this book in order to find out what engineering psychol- 
ogy is about. For students with a minimum of training in psychology, 
such as students majoring in engineering, the book should provide an 
excellent text. For advanced undergraduates and graduate students in 
experimental and applied psychology, its chief value will be as a source 
of supplemental reading. For those who are seeking materials for the 
introductory course or topics for the experimental course that are re- 
lated to problems that are of vital importance to people who work in 
today’s technological society, the book will provide a rich source of 
ideas, 

PauL M. Firts. 

Ohio State University. 


Cavan, Rutu S., Burcrss, E. W., HAVIGHURST, R. J., & GOLDHAMER, 
HERBERT. Personal adjustment in old age. Chicago: Science Research 
Associates, 1949. Pp. xiii-+204. $2.95. 


This monograph has three purposes: ‘‘(1) to define and to analyze 
the nature, patterns, and problems of personal adjustment to aging; 
(2) to present the available facts about old age derived from census data 
and from a special survey of 2,988 older persons made by the authors; 
and (3) to describe two instruments for measuring adjustment in later 
maturity” (p. v). It contains a thoughtful discussion of definitions of 
aging, of the cultural patterns of old age groups, and of old age adjust- 
ment; provides a compact source for census information describing 
groups past sixty; and presents a number of excellent “sketches” of 
old people and their modes of adjustment, Although addressed to a 
heterogeneous audience (research workers, college teachers and their 
students, social workers, and the general public), in this reviewer's 
opinion the volume will be read mainly by the first two groups and 
should be evaluated primarily as a research contribution. 

The original data presented in this monograph are of two kinds: 
(a) information from 499 men and 759 women, describing age trends 
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from the sixties through the nineties with respect to companionship, 
degree and type of participation, health attitudes, religious attitudes, 
and adjustment attitudes; and (b) data based on varying N’s up to 
almost 3,000 relative to the construction, validity and reliability, and 
interrelations of parts of an ‘‘Attitude Inventory” and “Adult Activity 
Inventory,” the two being published together as Your Activities and 
Attitudes questionnaire. 

The age-trend data provide the best information currently available 
on the aspects of personality studied, for the years past sixty. Although 
trends are reported through the nineties, it is somewhat disturbing to 
see percentages computed in the upper age brackets on N’s of 14, 6, 4, 
and even 2, although attention is called to the sample size in table foot- 
notes. Such reporting is apt to lead to misinterpretation on the part of 
the non-technical reader, particularly in instances when percentages are 
given in the text with no N's indicated. At one point (p. 59), the 
authors themselves mention with reference to “zest for living” that 
there is ‘‘some indication of increased zest for the very last age period,” 
this comment being occasioned by a “reversal” in trend in the very 
last of eight or nine age categories produced by 33 per cent of three 
male cases and 100 per cent of two female cases! Although the data 
presented extend previous knowledge, the value of this report would 
have been enhanced if age trends for all items had been presented in an 
appendix. And a more adequate description of the sample (age for age) 
would have helped the reader judge the extent to which progressive 
selection had biased the trends reported, an important consideration 
since most of the findings are based on a 32 per cent return of a mailed 
questionnaire. i 

A more general issue relating to age trends deserves special com- 
ment. In an early chapter the authors consider at some length the 
definition of “old age,” and recommend definition in terms of some 
arbitrarily selected percentage of decline. Although such a definition 
is not without merit, it presupposes an adequate body of information 
regarding peak years and change during the adult life span, if a reason- 
able base and percentage are to be fixed upon. Research limited to the 
age span of this investigation (and many other investigations are 
similarly limiting their research) not only fails to produce the necessary 
information regarding the years 20 to 60, but results in a stage-of-life 
psychology of old age, rather than a developmental psychology, despite 
verbal recognition of the latter in this and other publications as the 
more appropriate view. An example from the present investigation will 

illustrate the need for a broader age sample. It is noted that practically 
all the age trends are consistently downward from age sixty on. Yet it 
makes a great deal of difference, psychologically, whether these trends 
are continuations of trends originating at thirty or are trends that have 


just begun at sixty. 
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It is, of course, difficult to evaluate a report written for a hetero- 
geneous audience. Research workers will wish certain information 
(e.g., in the instance of this report, more information regarding reliabil- 
ity of differences and other statistics) which would tend to clutter up 
the monograph for the non-technical reader. This reviewer has found 
the monograph stimulating and useful in courses dealing with the 
psychology of maturity and old age. It is especially rich in research 
suggestions, both explicitly stated and implicit in the discussion and 
findings, in particular in the interrelations among sub-sections of the 
inventory. The volume merits careful consideration as an important 
contribution to the growing field of gerontology. 

Raymond G. KUHLEN. 

Syracuse University. 


BURROW, TRIGANT. The neurosis of man. New York: Harcourt, Brace, 
1949. $7.50. 


This book represents a recent comprehensive statement of theory 
and research as products of the Lifwynn Foundation where the author 
was scientific director. Brief review presents difficulties since the book 
is an exposition of a new system of behavioral explanation and analysis 
with its own peculiar terminology. Racial neurosis, phylopathology— 
an aspect of phylobiology—is thought to be the essential problem rather 
than the neurosis of the occasional deviant individual. Phyloanalysis, 
a special form of group and neurodynamic analysis, has discovered two 
phylogenetically conflicting systems within man that account for his 
maladaptive behavior. Of more remote biological origin is the tendency 
for man-in-the-group to react on a group or phylodrganismic basis with 
a minimum of self-reference and projection and with a maximum of 
objective group orientation. Of more recent biological origin, associated 
with the appearance of speech and the ability to utilize symbols, is the 
development of the “I’-persona, by which is meant “the artificial sys- 
tem of prefabricated affects and prejudices that underlies man’s present 
level of ‘normal’ feeling and thinking and that leads to inferences that 
are lacking in biological warrant.” Two varieties of attention have been 
found to be associated with these systems. The one, cotention, occurs 
when one relates himself directly and in a free functioning way to objects 
about him. This attitude or attentional trend harmonizes the individual 
with the phyloérganism. The other variety of attention, ditention, 0C- 
curs when one is preoccupied with his interests, self-awareness, desires, 
affects, prejudices and ideas of self-advantage (‘‘I’’-persona). Cotention 
is thought to be phylobiologically integrative, while ditention is disin- 
tegrative. The development of the “I’’-persona with its ditentive trends 
is essentially an autopathology that has led to a world or racial neurosis. 
Since we all share this autopathology, traditional psychiatry and psy- 
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choanalysis do little to alleviate the condition. The usual group 
therapies are similarly irrelevant. 

Research records indicate a decrease in breathing rates, a decrease 
in eye movements, and altered brain wave patterns under conditions of 
cotention in contrast to records of these responses associated with di- 
tention. Such data are taken to imply neurodynamic bases for these 
two contrasting phylogenetic systems. 

The comprehensive implications of the system for man's welfare 
are indicated thus: “If insanity, crime, conflict, neurosis and war are 
to be remedied, . . . ditention and the spurious mood of the ‘I’-persona 
must be made to give way to cotention or to the organism’s balanced 
motivation as a phylic whole.” The essential teaching of the book seems 
to lie in the direction of some kind of self-surrender to the group, the 
relinquishment of ‘‘partitive” self-seeking for individual rights. However, 
just what final social form or method should be achieved for expressing 
the ultimate racial non-neurotic norm in healthful, constructive, co- 
tentive cooperation is not clear. The relationship of these implications 
to a totalitarian state, self-abnegating religions, and the essential 
philosophy of democracy should have further consideration. 

Rex M. COLLIER. 


University of Illinois. 


FLEMING, CHARLOTTE M. Adolescence. New York: International Uni- 
versities Press, 1949. Pp. vii +262. $4.50. 


In this compact book on adolescence, the reader will find all of the 
pertinent facts necessary for an understanding of the maturing indivi- 
dual, without being smothered in a welter of irrelevant and inconse- 
quential detail. This is as it should be, since the text has been written 
for those who work with and for adolescents. 

It is obvious that the author approached the problem with a deep 
understanding of modern youth. The book is well integrated and reads 
as if she developed her concept of adolescence and then marshalled the 
facts in support of her thesis. As a result there is a consistency of view- 
point that is lacking all too often in other texts on the subject. This 
viewpoint has two aspects: (1) the necessary adjustments to puberty 
and physiological maturation are determined primarily by cultural 
rather than biological conditions, and (2) adolescents cannot be treated 
as a homogeneous group because of the wide range of individual differ- 
ences and because of the variability of human development. As an 
educator this leads the author to the logical conclusion that ‘‘it is wiser 
to attempt a progressive adaptation of tuition to individual differences 
rather than to spend time classifying according to ability and then upon 

mass teaching of supposedly homogeneous groups.” A corollary of this 
is that education beyond the secondary schools should be widely diver- 
sified. In this connection, although Fleming recognizes the usefulness 
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of aptitude tests, she refreshingly does not hesitate to emphasize that 
the relationship of test scores to achievement is universally low. It is 
the first time in years that this writer has seen in print the statement 
that a correlation of .80 is of relatively little value in predicting the per- 
formance of an individual on one trait from his score on the correlated 
aptitude test. 

The book is well written in an easy flowing style. Although this 
leads to a few generalizations to which some might take exception, the 
book is extremely well documented. References at the end of each chap- 
ter run to as high as five pages. After a foreword and an introductory 
chapter the book is divided into three parts. Part I contains eight chap- 
ters and is concerned with the physiological aspect of pubescence and 
the concomitant changes in needs and attitudes. Part II examines 
the variety and variability of abilities and capacities of the maturing 
human being. At this point the unsophisticated reader will likely be 
more than confused by the statistical concepts employed, but there is a 
short appendix defining the terms used. The third part is practical and 
applied. In it the author traces the steps necessary to help the maturing 
individual in the transition from sociological childhood to adult status 
and independence. 

The question arises as to who will find this book useful. The dedica- 
tion reads “to teachers, foremen, parents, neighbors, judges, doctors,” 
and “to all who may meet adolescents anywhere.” Certainly all of 
these will find a sound, unemotional, and constructive appraisal of that 
period between puberty and adulthood. It should also make an excel- 
lent text for a one-semester course in adolescence at the undergraduate 
level; this is especially true if the students are referred to the original 
sources. Undergraduates will miss the pretty pictures which are gradu- 
ally replacing the “meat” in American texts, but they will get a well 
written evaluation of the best research on the subject. For the more 
mature student of the subject the book’s greatest value lies in its ex- 
tensive biliography of research on adolescence done in the United 
Kingdom. 


RICHARD T. SOLLENBERGER. 
Mount Holyoke College. 


Jouns, RALPH LESLIE. Psychology in everyday living. New York: 
Harper, 1950. Pp. xii+564. $3.50. sail - 


This is an attractive, readable, brief, simplified text for the first 
course in psychology. The sentences and paragraphs are short, many 
concrete cases are cited, and a glossary appears at the head of each 
chapter. At the end of each chapter, the author provides questions for 
discussion, lists of relevant films, self-tests, and suggestions for simple 
experiments, demonstrations, and exercises. These pedagogic devices 
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are utilized effectively to promote understanding and to heighten in- 
est. 

ft Consisting of but 458 pages of text, Johns’ is one of a number of brief 
texts recently published (Johnson, Garrett, Guthrie and Edwards, 
Brown and Gilhousen) designed for a single semester. Although all the 
major topics of general psychology are here, yet accuracy and full 
understanding are sometimes sacrificed for conciseness. Thus we read 
that strabismus is “imperfect focusing” (p. 181), that in hyperopia the 
image is focused behind the retina (p. 180), that Binet's co-worker was 
Thomas Simon (p. 301), that likes and dislikes may be called “brain 
drives” (p. 87), and that Kuder “correlates intelligence and vocational 
choice” (p. 312). Tests of mechanical, engineering, business, and art 
aptitudes are listed as examples of intelligence tests (p. 318), and we 
are informed that these tests can yield IQ’s—not directly, but “by 
correlation” (p. 318). A questionnaire titled “Have you got what it 
takes?” and devised by Oliver Hinsdell, who is identified as one who 
“develops” players for the “screen,” is printed as a test of aptitude for 
motion picture acting (pp. 515-518); no references are made to validity 
or reliability. We are told that psychology has two divisions, pure 
psychology and applied psychology. Instances cited of investigations 
within the field of pure psychology include the work of Thorndike on 
transfer of training, Terman on the measurement of general intelli 
and Watson on the behavior of the neonate (pp. 7-8). 

r The ideal textbook integrates principles and applications: the ap- 
Pications motivate the student and explicate the Principles for him: 
the Principles organize his information and provide a rationale for the 
applications, The “popular” brief text is likely to skimp on basic sci 
entific content relating to the nervous system, learning, intelli ee 
Sensation, and perception in order to make room for “practical” a 
on how to be happy though neurotic, how to be popular, how to ic, 
how to choose a vocation, and how to pick a mate. Tt is c i ae 
gratification that psychology has practical implications: buh Riss 
gag theory is worthless, if not dangerous. + ESE oon 

Can psychologists provide an adequate i 
their science in a semester? Useful and eer ip ahd 2 f 
one examines it with this question constantly in mind. j inate 
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STANDEN, ANTHONY. Science is a 
& Co., 1950. Pp, 221. $2.75. sacred cow. New York: E, P, Dutton 


“To be read in a hammock on 
f a hot summe: S 
printed on the wrapper of this little book, for peaa me a 
reading with its colloquial digs at the pom on 
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court jester at the Shrine of the Sacred Cow has to say is sound, even if 
not new, and some of it is silly; but all is said with good humor and an 
amusing style. 

Standen, the chemist, knows and tells us on many pages that science 
means “describing facts,” explaining them “by making hypotheses or 
theories, which must agree with experiments, preferably exactly and 
quantitatively.” What he makes fun of, and rightly so, is “the dreadful 
cocksureness” of scientists. He admits that there are individual differ- 
ences. “Though collectively they are a society of mutual backslappers, 
not all of them go in for scientific evangelism. It is mostly the scientific 
educators that do.” He gleefully quotes a number of purple passages 
from the exaggerated claims of these educators of what science courses 
are supposed to do for the students, and then proceeds to tell how 
deadly dull such courses can be. He is a chemist and ought to know. 
And the scientists? “As advertising always convinces the sponsor even 
more than the public, the scientists become sold, and remain sold, on the 
idea that they have the Key to the Absolute.” 

Science, Standen quite properly insists, does not yield truth, but 
only probabilities; it is not “infallible and beyond criticism”; and it 
has “many important limitations.” The best of sciences is physics, and 
the best things in it “are fully as admirable as the scientists claim them 
to be.” And yet, he says, the teaching of physics is often a messy and 
unenlightening job. The remaining sciences "can all be arranged in 
order, going from fairly good through mediocre to downright bad”: 
biology, psychology, and the social sciences. 

Biology, Standen tells us, is a great collection of facts with a ‘‘vast 
mass of analogies” and sweeping generalizations. He cleverly puts his 
finger on the unfilled gaps between species. 

_ Psychology, the more important part in the proper study of man- 
kind, “comes from the Greek word meaning soul, and would be clearer, 
but not more elegant, if we called it soulology. There is nothing 
mysterious in saying that man has a soul. Think of yourself, are you 
your body? It is “your” body: the “you” that has the body is your 
soul. ... The body has weight, the soul does not: this is a perfectly 
clear distinction between the two.” Simple, isn’t it? But the poor be- 
nighted psychologists do not see it this way because they “can’t ask the 
right questions, and they have given up (to a greater or less extent) the 
best way we have of understanding men.” The real trouble with 
psychologists is that “being fundamentally muddle-minded” and 
having noticed the ‘‘close connection between the body and the soul 
they suppose that they are the same thing. . . . All of them pride them- 
selves on their ability to reason, and most of them have a tendency to be 
a little humorless. . . . The less scientific they are the better they are 
doing.” Which best-seller may he be talking about? : 

According to Standen there are plenty of people to go to beside 
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psychologists “if you really want to understand human beings.” They 
are the novelists and poets. He does not realize that he is quoting from 
some textbooks. If he should ever find out, he will have to abandon his 
own cocksureness and ask himself why some psychologists have said 
precisely the same thing. He might then realize that it is dangerous 
even for a chemist, “first cousin” to the physicist, to pass judgment on 
workers outside his own field. 

The author is far from belittling all that has been done in psychology 
“which has a number of fine achievements to its credit: treatment of 
war-shocked soldiers, and far better understanding of some kinds of 
mental illnesses . . . aptitude testing, job analysis, psychology of ad- 
vertising (sic), attention-getting techniques, and methods of ‘motivat- 
ing’ other people. But for all the usefulness of these, the really im- 
portant questions in human life are hardly touched upon at all by psy- 
chologists.”” You will get little help from psychologists if you want to 
know about “really important human qualities, such as goodness, or 
holiness,” or the various virtues. I have to admit that the author’s aim 
is getting better. 

The social scientists come off worst. Many of them “have an ag- 
gressiveness and cocksureness hard to match, even among the psycholo- 
gists.” They are as busy as the bees collecting facts so that they can do 
some correlating. In order to be scientific they frame hypotheses and 
proceed to test them. ‘This can always be done and it makes anything 
at all sound wonderfully scientific. If you want to find out whether your 
pencil is in the top drawer of your desk, you first frame the hypothesis. 
This is always verbally possible, but it reduces ‘hypothesis’ to such a 
miserably feeble thing that all the high-tooted virtues of the scientific 
method have been squeezed out of it.” A good shot. 

There is one curious omission in this catalog of the sins of scientists 
from the exalted physicists through the mediocre psychologists to the 
lowly sociologists: Nowhere is the distinction drawn between scientists 
and technicians. In fields with well established techniques and beauti- 
fully equipped laboratories it seems easy to become a respected tech- 
nician turning out article after article and perhaps even a textbook, with- 
out knowing too much about the nature of science. The need for an 
understanding of what science is about is greater in the less developed 
fields. It is barely possible that there is more striving for such an 
understanding in the ‘mediocre’ and “bad” sciences than in the 
“admirable” ones. At any rate, mere technicians posing as scientists are 

to be found at all levels. 

Writing a book—or a review of it—is as revealing as a projective 
test. Although there is no mention of Thomas Aquinas, his spirit per- 
vades the book like a faint and delicate aroma. Witness the concern 
with truth, virtues, the soul, and Plato’s higher knowledge. And rising 
to a climax towards the end of the book, the author declares: “The first 
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purpose of science is to learn about God, and admire Him, through His 
handiwork.” The reviewer replies: The purpose of science is to describe 
nature without God. In doing so science has definite limits which are 
fixed by its methods. If scientists want to concern themselves with God 
they can do so only outside those limits. 
KARL F. MuENZINGER. 
University of Colorado. 


Gutrorp, J. P. Fundamental statistics in psychology and education. 
(2nd Ed.) New York: McGraw-Hill, 1950. Pp. xiiit633. $5.00. 


Unlike many revisions of popular textbooks, Guilford’s second edi- 
tion stands out as a completely rewritten text. Although some of the 
chapter headings look familiar, the extensiveness of topical coverage is 
considerably greater than in the first edition. 

The first eight chapters of the book are devoted to a thorough yet 
clear presentation of descriptive statistics designed primarily for the 
introductory course. Following this, three chapters devoted to statisti- 
cal inference represent considerable improvement over the superficial 
coverage of this highly important topic in the first edition. Nevertheless, 
this portion of the book still leaves much to be desired in view of the 
increasing use in psychology and eductaion of such techniques as analy- 
sis of variance. 

The remainder of the book supplies a much needed, up-to-date dis- 
cussion of the logic and statistical theory underlying measurement and 
Prediction, It is here that Guilford is at his best. Articles concerned 
with test reliability and validity, scaling procedures, and prediction 
problems have mushroomed forth during and since the war to an extent 
which makes it exceedingly difficult for most psychologists to keep up 
with the progress being made. The consistent and clear treatment of 
these topics should prove most useful to research workers and advanced 
students who wish an orientation in modern test theory. 

Several minor points may prove disturbing to some readers. Snede- 
cor’s F Table is not applicable to the simple case of testing the differences 
between two standard deviations unless the levels of significance are 
adjusted from .05 and .01 to .10 and .02, respectively (p. 233). To test 
the homogeneity of the “within-set” variances in analysis of variance 
the highly questionable procedure of making an F test for the difference 
between any two sets of estimates is advocated (p. 257). No mention is 
made of Bartlett’s test of homogeneity or similar tests useful for this 
purpose. The discussion of analytic procedures in a two-way analysis 
of variance problems is superficial and somewhat misleading, particu- 
larly in regard to the appropriate variance estimate to be used in the 
denominator of the F test when the interaction mean square proves 
significant. 

Apparently in order to simplify the discussion of statistical inference, 
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Guilford has used the term “t-ratio” indiscriminately for both the criti- 
cal ratio test and Fisher’s ż test. This may lead to some misinterpreta- 
tion by the reader, as for example on page 278: “When there is 1 degree 
of freedom in a contingency table, chi square is equal to p.” This 1s 
true if £ is thought of as a normally distributed variable. On the other 
hand, if ż has Fisher’s “ distribution,” the relationship is an asymptotic 
one as the sample size approaches infinity. 

The generous use of timely data from recent psychological research 
to illustrate and clarify the application of statistics throughout the book 
is quite refreshing. In addition to a glossary of the more important 
symbols commonly used in statistics and a section consisting of simple 
proofs and derivations, the appendices contain four tables not in the 
first edition. The thoroughness of revision and clarity of presentation 
should make this book highly useful as a basic text for both introductory 
and advanced courses in statistical methods. 

Wayne H. HOLTZMAN. 

University of Texas. 
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A CRITICAL REVIEW OF LATENT LEARNING 
AND RELATED EXPERIMENTS! 


DONALD THISTLETHWAITE 
Western Reserve University 


INTRODUCTION 


Latent learning experiments have been the object of considerable 
interest and controversy in recent years. Careful inspection of this liter- 
ature strengthens the belief that a sufficient number of experimental 
studies have now been accumulated to enable us to state with some spec- 
ificity what conditions favor and what conditions do not favor such 
learning. Such a statement would aid us in interpreting apparently con- 
tradictory results, and it would facilitate the design and planning of 
research aiming to clarify the relationships between latent learning ex- 
periments and the various theoretical issues with which they have been 
associated. 

The two principal theoretical issues involved are: (1) Is reinforce- 
ment a necessary condition for learning? and (2) Should a distinction be 
made between learning and performance? Current interest in latent 
learning is largely attributable to the opposite and mutually exclusive 
positions of reinforcement and nonreinforcement learning theorists on 
the first question. The former group of theorists (Thorndike, Hull, 
Spence, et al.) have postulated that certain rewarding “after-effects” or 
reinforcements are a necessary condition for learning. Tolman, Leeper, 

hite, and others have argued cogently, on the other hand, that the 
latent learning data constitute strong evidence that reinforcement is not 
required for some learning. This issue is by all odds the most important 
one raised by this series of experiments, and it has been clearly restated 
by recent investigators (30, 47). 


| The present paper is a portion of a dissertation presented to the Graduate Division 

of the University of California at Berkeley, in partial fulfillment of the requirements 
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Edward C., Tolman, Warner Brown, Robert W. Leeper, and Richard S. Crutchfield for 
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Whereas there is agreement on the fact that one group of learning 
theorists regard reinforcement as necessary for learning, and another 
group of learning theorists do not, no similar unanimity of opinion exists 
as to the bearing of latent learning upon this issue. To mention but a few 
of the participants in this discussion, Tolman (65) and Leeper (38), as 
well as Seward (53), have interpreted the latent learning data as crucial 
in evaluating these two theoretical positions. On the other hand, Meehl 
(46) argues that ‘“‘even the Strong Law of Effect is . . . compatible with 
the latent learning experiments” (p. 70). Similarly, Postman writes: 
Crucial experimental tests to arbitrate between these two interpretations of 
more complex forms of learning [i.e., between reinforcement and non-reinforce- 
ment interpretations] still seem to be lacking. For the time being, therefore, 


acceptance or rejection of the hedonistic postulate must remain a matter of 
philosophical preference (50, p. 501).? 


We shall attempt to show that the results of recent experiments 
are by no means so inconclusive on this issue and that within the series 
of experiments on latent learning there are rather crucial experimental 
tests which enable us to reject, or at least to regard as highly implausible, 
one of these alternative types of interpretation. 

The second issue distinguished above is less controversial, and al- 
though a number of theorists are agreed that the answer should be in 
the affirmative; recent statements by others suggest that the distinction 
between learning and performance has either not been accepted (44) °F 
has not been found necessary (46). This distinction was first suggested 
by Lashley (36) and Elliott (12) and later stressed by Tolman (64) and 
Leeper (38). Hull’s acceptance of it is embodied in his distinction be- 
tween habit strength and effective reaction potential. Both Hull (27) 
and Spence (56) have stressed that habit strength may not be exhibite 
for some Period in discrimination training. The issue between these 
theorists is not whether learning may occur which is not manifest i^ 
performance. Both groups admit that it may. The issue is rather 0n¢ 
as to the cause or source of learning, i.e., whether there are any causes 
of learning other than reinforcement. On the other hand, McGeoch (44) 
has questioned the validity of the distinction, arguing in effect that such 


2 A similar scepticism concerning the testab 
pressed by Meehl: “So long as the Strong Law o 
not explicitly mention amounts and times, it would be admittedly difficult to design 2" 
experiment in which it could he refuted” (46, Pp. 70). Yet, elsewhere in the same paper 
this writer argues that the same law is testable: “Such a statement (i.e., the Strong La¥ 
of Effect) can clearly be false to fact, either because no such iranssituational reinforce" 
can be shown to have been present, or because the same learning can be shown to be Pp 
sible without it in the present setting” (p. 65). (Author's italics.) 


ility of the law of effect has been €*- 
{ Effect is stated qualitatively and doe 
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a distinction is undemonstrable. And more recently, Meehl (46) has 
formulated the law of effect and defined ‘‘trans-situational reinforcers” 
so that reinforcers strengthen responses. Such a formulation would 
make difficult any distinction between learning and performance. We 
shall review many instances in which learning is unexpressed, or only 
partially expressed, in performance and which appear to justify em- 
Pirically the distinction in question. 

CLASSIFICATION OF LATENT LEARNING EXPERIMENTS 


Four principal types of latent learning experiments may be dis- 
tinguished: 


1. Type I, or the Blodgett variety of latent learning experiment, consists 
in giving the rats a series of unrewarded, or slightly rewarded, trials in a maze. 
A relevant goal object is then introduced and additional trials are given (2, 11, 
19, 48, 51, 54, 70, 73, 75). 

2. Type II is characterized by the procedure of permitting the animals to 
explore and live in the empty maze for brief periods of time. Subsequently a 
relevant goal object is introduced into the maze, and a single test trial or a se- 
ries of test trials are given (5, 9, 15, 28, 35, 38, 53). m 

3. Type III consists in giving rats which are satiated for food and water 
a series of trials in a maze the pathways of which contain the goal objects for 
which the animals are satiated. After this series of trials the rats are made 
a or thirsty and given additional free trials in the maze (30, 43, 47, 59, 

, 63). 

4. Type IV involves giving thirsty or hungry rats a series of trials in a maze 
Containing relevant and/or irrelevant goal objects. The animals are then 
Satiated for the formerly desired goal object and deprived of the previously 
undesired goal object. One or more trials are then given in the practiced maze. 
Many investigators have failed to find evidence of latent learning with this type 
of design (13, 14, 31, 33, 41, 60, 71), whereas positive results have been reported 
by others (8, 10, 17, 38, 61, 72). 


Obviously these brief descriptions must be elaborated considerably 
before they can be said to state the conditions under which latent learn- 
ing occurs or fails to occur. We shall shortly consider each of the above 
Classes of latent learning experiments in greater detail. But first we 
must state the criteria according to which some learning in these experi- 
Mental situations is said to be “latent.” 

Historically, the term “latent learning” has been used in two senses: 
(1) to refer to a learning not manifest in performance scores, and (2) 
to refer to a learning which occurs when the incentive is irrelevant to 
the existing drive (or drives). Blodgett, who coined the term and used 
it in the first sense, writes: 


Do these sudden drops in errors which come after the introduction of reward 
indicate that something to be called Jatent learning developed during the non- 
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reward period—a latent learning which made itself manifest after the reward 
had been presented? Obviously, if this is to be answered in the affirmative, one 
must show that the drops which occurred immediately subsequent to the re- 
ward were larger than “normal,” that is, that they were bigger than drops in 
the control curves (2, p. 122). 


Blodgett suggested two alternative criteria for determining whether 
such error decreases were larger than normal: 


1. Greater error decreases in a non-reward group of rats upon being re- 
warded than any day-to-day decreases in a consistently rewarded group. 

2. Greater error decreases in a non-reward group of rats upon being re- 
warded than in the consistently rewarded group's error decreases interpolated 
so that the number of errors at the beginning of the critical reductions were 
equal for both groups. This interpolative Procedure has been described as one 
in which “reduction in error score for the non-reward group was compared 
with reduction in error score at an equivalent ordinate for the control” (3, p. 185). 


Some investigators have questioned whether the above criteria are 
sufficient. Thus it has been argued that decreases in the degree of cul 


„9f an object normally desired, or re- 
quired for self-maintenance, and if the rat then selects pathways leading 


REVIEW OF LATENT LEARNING 101 


then the goal object, or incentive, is clearly relevant to the animal’s 
drive (or drives). If a rat given access to an incentive until it no longer 
manifests consummatory responses toward the incentive, then given a 
series of free trials on a multiple-path maze with which it is familiar, 
does not select any more frequently than chance the path leading to the 
incentive, and, if having selected the path leading to the incentive, does 
not manifest consummatory responses toward it, then the incentive is 
clearly irrelevant to the animal's drive (or drives).3 On this basis, we 
shall speak of “‘irrelevant-incentive learning,” i.e., learning of the loca- 
tion of, and means of arriving at, an object or incentive which is irrele- 
vant to the drive (or drives) existing at the time of the learning. 

In what follows, the term “latent learning” will be used to refer to 
the learning involved in experiments of types I and II as classified above, 
and the term “irrelevant-incentive learning” will describe the learning 
involved in types III and 1V. 


EXPERIMENTAL STUDIES OF LATENT LEARNING AND 
IRRELEVANT-INCENTIVE LEARNING 


I. Experiments Utilizing Unrewarded Trials 


_ The relationships between drives and incentives may be altered 
either by varying the motivational state of the animal or by manipulat- 
ing the incentives present in the maze situation. In the kind of experi- 
ment designated as type I it is the reward value, or incentive, which is 
manipulated. Simmons (54) reported the first experimental evidence 
Suggestive of latent learning in this type of situation in 1924, Shortly 
thereafter, Blodgett (2) undertook a more systematic study of the 
Phenomenon and introduced the term “latent learning.” Blodgett used 
as a food reward a mash saturated with water; the animals were given 
no other water. This means that the animals were actually run under 
both hunger and thirst motivation. One group (the control) was fed 
in the food box for three minutes after each trial. A second group was 
treated like the first in every respect except that it was given no reward 


* Postman, in criticizing the “irrelevant reward” experiments of Thorndike and his ; 
associates, writes: “Relevance and irrelevance are terms which refer to the experimenter’s 
Interpretation of the situation. ... Relevance is a normative term reflecting the experi- 
Menter’s judgment” (50, p. 515). Whereas this criticism applies to the experiments of 
Lorge (42) in which an instrumental act brought reward, it does not represent a damaging. 
Criticism of the above operational and behavioral definition of relevance. Most obsery- 
€rs would probably grant the intersubjectivity of terms defined in this way. The concept 
of “irrelevant-incentive learning” should not be confused with learning by means of 
“irrelevant reward” (Lorge), since the latter refers to a learning which occurs after an 
Originally incidental act is made relevant to the animal's drives. 
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at the end of the maze until the third day, while a third group was given 
no reward until the seventh day. Blodgett found that the animals when 
suddenly rewarded improved greatly in performance, their errors drop- 
ping sharply to a level comparable to that of a control group which had 
been rewarded from the beginning. When evaluated by the second of 
the two criteria listed above, these error decreases were very significant 
for the three-day group and bordering upon statistical significance for 
the seven-day group. 

Herb (19) found that when the food reward was introduced into 
the blinds instead of at the end of the true path, her rats exhibited a 
significant increase in the number of cul entries after the introduction of 
reward. This suggests that the rats were acquiring during the unre- 
warded period some kind of readiness which was functional in leading 
to the blind alleys as well as to the goal box at the end of the true path. 

Latent learning of this kind appears to occur most readily when the 
following favorable conditions are present: 


1. There is a complex maze or task to be mastered. Blodgett used a six-unit 
T-maze. Tolman and Honzik (70) used a 14-unit T-maze and obtained, fol- 
lowing the introduction of reward, sudden drops in error and time scores which 
were steeper and of greater statistical significance than Blodgett’s. This dif- 
ference in results may be merely a psychometrical difference arising from the 
use of apparatuses yielding different ranges of scores, When the test for latent 
learning is made by comparison of the decreases in error and time scores of €x- 
perimental and control groups, as in this type of design, any increase in the 
sensitivity of the measurements involved should bring out more clearly any 
genuine differences which exist as a result of the experimental procedures. 

_ 2. The reward introduced is highly desired by the animals or has been asso- 
ciated with an incentive which is highly desired. Williams (75) demonstrate! 
that a goal box which had been closely associated with food could, under cet 
tain oats function as an incentive. Halfway through the training she 
ag = a black and white goal box (in which her rats were accustomed tO 
ind food) at the end of the maze. Although no food was present in the box 
following the substitution of this box for the strange, empty one to which the 
rats had run during the “unrewarded”’ trials, there occurred a decided improve" 
ment in maze performance. Williams originally suggested that “the extent tO 
which the learning curve drops when a reward is introduced may be taken as 2 
measure of the value of the reward” (75, p. 33). Similarly Elliott (11) showe 
that the effect produced by the substitution of a new goal object was dependent 
upon the reward value of this object as determined by ihe mofivatinnl state 
of the animals. These experiments make it clear that such error decreases atë 
not merely a function of the degree of "latent learning” which has occurre¢: 
but also of the value of the reward which is introduced. In view of this, it Í$ 
curious that later investigators seeking to verify the Blodgett findings havé 
utilized incentives relevant to but one of the animal's drives It is perhaps 
significant that Blodgett’s animals, which were both hungry and thirsty, €*; 
hibited error decreases upon being rewarded with a wet mash, while Reynol s' 
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rats, which were merely hungry, did not show any unusual improvement in 
performance when dry food pellets were introduced (51). A wet mash is prob- 
ably more eagerly sought after by hungry and thirsty animals than is dry food 
by merely hungry animals. This interpretation would presumably also apply 
to the experiment of Meehl and MacCorquodale (48), in which no marked error 
decreases were observed upon the introduction of dry food. 

3. Prior to the introduction of reward there is present no relevant goal object or 
no goal object associated with a relevant incentive. The greater the reduction in 
time and error scores of the experimental groups prior to the introduction of 
reward, the less it will be possible for these groups to exhibit marked error de- 
creases. In Reynolds’ repetition of Blodgett’s experiment some of the experi- 
mental animals had previously been used in a spatial discrimination experiment 
involving a simple T-maze. Blodgett (3) has criticized this use of maze-wise 
animals, arguing that it was unwise to use such animals in view of Anderson’s 
finding (1) that animals which had previously been given a series of rewarded 
trials on a six-unit T-maze, learned another maze under “‘non-reward” condi- 
tions almost as rapidly as a rewarded control group. Such results may be at- 
tributed to the association of certain maze parts, procedures, and the like with 
a relevant incentive. Maze-wise animals, when trained on an unpracticed mul- 
tiple-unit maze, may quickly exhibit efficient maze performance even though 
they are trained without any known reward or under satiated conditions. With 
such animals it is difficult to create “non-reward” conditions, and hence latent 
learning is not likely to occur. 


Il. Experiments Depending on Exploratory Training 


As in the preceding type of experiment it is primarily the incentive 
which is manipulated in type II experiments. Instead of being given a 
series of unrewarded trials in the empty maze, the animal is permitted 
to explore the maze for an extended period of time. After the explora- 
tory phase of training the animal is either pre-fed in the goal box and 
then permitted to run one or more test trials in the maze (5, 38, 53), or 
it is placed directly in the maze and given a series of test trials (9, 15, 28). 

Lashley (35) reported an experiment of this type as early as 1918. 

any years later, Haney (15) repeated the experiment using, however, 
a complex 14-unit T-maze and permitting his animals to explore and 
live in the maze for 18-hour periods on four successive days. A control 
group was given similar handling and exploration in a simple rectangular 
alley path. Haney then gave both groups a series of rewarded trials in 
the maze, The experimental group, which had had previous exploration 
in the maze, made significantly fewer errors than the control group. 
Since the time scores of the groups did not differ significantly it is un- 
likely that a differential delay in reinforcement can account entirely 
for the observed differences in error scores. 

Daub's experiment (9) provides a check on the hypothesis that the 
operation of doors to prevent retracing may induce some kind of mo- 
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tivation facilitating progress through the maze. Daub gave his anny 
mental and control animals preliminary exploration on a 14-unit z 
maze and a rectangular alley path, respectively. Subgroups of both o 
these groups were then given rewarded trials on the maze either with “ 
without the use of doors. Daub found that his animals demonstrate 
latent learning and that the use of doors did not make any significant 
difference in error scores—latent learning occurred both with and with- 
out the use of doors. . 
An experiment using much shorter exploratory and handling periods 
has been reported by Karn and Porter (28). Different groups of rats 
were given various types of pre-training experiences, and it was observed 
in general that the more complete the pre-training experience, the 
greater the effect upon subsequent performance in the Dashiell maze. 
Thus, for example, one group of rats, received handling only for sev- 
eral days; another group had both handling and confinement in an en- 
closure; still another had handling plus exploratory experience in the 
maze, etc. The results of Karn and Porter suggest, although the differ- 
ences here are not statistically significant, that unrewarded exploratory 
experience in the maze has greater effect on maze performance than pre- 


training which does not include such exploration. These results, together 
with those of Haney and Daub, ar 


superior performance of the explor: 
is attributable merely to superior e 

Two experiments by Buxton (5) and Seward (53) employ the method 
of pre-feeding the animals in the gi 
just prior to the single critical te 
periment it is fairly certain that 
depended upon the preceding ex 
experiments, animals which were treated just like the original group of 
animals except that they were given no preliminary exploration, failed 
to take the correct path on the critical trial any more frequently than 
would be expected by chance. 


In a second control experiment, Seward attempted to determine 
what cues his rats had relied 

y eliminating cues other that 
former was accomplished by 


! ally painted goal boxes werg 
interchanged several times during the four exploration days. To check 


upon the effect of eliminating differential cues other than those emanat- 
ing from within the end boxes, Seward Save a second subgroup its pre- 
feeding experience in one of the endboxes which had been moved from 
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its place in the maze and placed just behind the starting box. Neither of 
these subgroups was able to respond appropriately on the test trial, 
and Seward concluded that the animals in the main experiment must 
have reacted to cues both inside and outside the endboxes. It is possible 
that the rats in the latter subgroup were learning that food was to be 
found in the endbox in its new location. Seward reports that one rat on 
its test run tried to climb the back wall of the starting box (it will be 
recalled that the feeding experience had occurred just behind the start- 
ing box for this control group). This control experiment is similar to 
one of Leeper's (38), in which rats were fed and watered in distinctive 
goal boxes after a preliminary period of exploration on an elevated maze. 
Before the feeding and drinking stage Leeper removed the food box and 
water box from the maze to another part of the room. Leeper’s results 
were also negative (although the very rapid trial-and-error learning of 
these rats suggests some learning during the exploration period). Care 
was taken in Leeper's experiment to enclose each of the endboxes so that 
when a rat was in any one of them it could see only the interior of that 
endbox. Furthermore, the rats “were introduced into the appropriate 
endboxes individually, being carried in such a manner that it was not 
Possible for them to see the exterior of the boxes into which they were 
Placed” (38, p. 25). It is unlikely that an association between eating 
or drinking and the new spatial locus of the boxes occurred under these 
conditions. Each of Leeper’s three endboxes had distinctive interior 
textures, but rats are apparently unable to make the required associa- 
tions when they must rely solely upon such intra-endbox cues during the 
feeding or drinking experiences. We may summarize these results as 
follows: If differential cues to which the animals would normally re- 
Spond during the course of training are removed so that the identifi- 
ability of the endboxes is lessened, or if the cues are altered during the 
Course of training so that conflicting expectations arise, rats are unable 
to solve the problem. 

It is possible in any experiment which employs the kind of pre- 
feeding procedure used by Buxton and Seward that the correct response 
Was mediated by a perseverating goal reaction from the endbox in 
Which the animals have just previously been fed. Hull has already il- 
lustrated how the performance of Maier’s rats might be explained in this 
Way (25, p. 236 ff.). A third control experiment by Seward provides a 
test of this hypothesis. The animals in this experiment, instead of being 
Placed in only one terminal box of the maze in the pre-feeding stage, were 
Placed for two minutes in one endbox and then for two minutes in the 
other endbox. Food was available as before in only one of the endboxes, 
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and half of the rats were placed in the food box first and half in st 
empty box first. Thus, if the rats had been responding merely to a a ‘= 
severating goal reaction which mediated the correct choice, then t she 
control animals should have performed much less efficiently than 
animals in the main experiment. This expectation was not conitine i 
the percentage of correct choices of the con trols (81.3) did not differ sig- 
nificantly from the percentage of correct choices (87.5) of the = 
group. One of Buxton’s control experiments may also be cited asa a 
upon this interpretation. In this experiment, rats lived in and explore 
a 12-unit T-maze for several nights just as did the experimental groups. 
The pre-feeding experience was omitted for these animals, however, 
and they made their critical runs without finding food anywhere in or 
near the maze during the trials. No perseverating goal reaction from the 
eating of food in the endbox could have been operative under these con- 
ditions. Although the number of animals mecting the criterion of suc- 
cess on the first test trial was less than the corresponding numbers in the 
main groups receiving pre-feeding, this number was significantly greater 
than the number of those successful in a control group whose explora- 
tory training was confined to a straight alley. Thus the efficient maze 
performance of Buxton’s rats apparently depended upon preliminary 
exploration in the maze and does not seem to be attributable solely to 
any perseverating goal reaction from eating in the goal box. p 
Although it is now well established that rats acquire some familiarity 
or knowledge of a maze by exploring and living in the maze paths, it 1$ 
still unknown how long the exploratory period must be in order for such 
learning to occur. The answer to this question will probably depend 
upon the complexity of the maze path to be negotiated, the number of 
differential cues reacted to, and many other parameters. Seward gaye 
his animals a total exploratory period of approximately 90 minutes 1 
a single-unit T-maze, while Lashley found that 20 minutes was sufficient 
to affect performance on his simple two-path maze. Workers using mul- 
tiple-unit T-mazes have used total exploratory periods of 48 hours oT 
more. Prima facie it would seem reasonable that the longer the explora 
tory period in the maze, the better should be the learning exhibited 0 
the critical test trials. Since Buxton’s animals explored the maze for 
three, four, six, or nine nights, his experiment provides some data bear- 
ing on this hypothesis. Additional amounts of exploratory training di 
not produce larger percentages of animals that could meet the erro" 
criterion. One explanation which Buxton offers for this fact is that ind! 
vidual differences in the rats may have been such that the “per cent 
successful” simply represented the proportion of each group capable ° 
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mastering the task. Apparently Buxton did not give the unsuccessful 
animals additional trials until each met the criterion of three or less 
errors; at least, no supporting data are presented. It is possible that all 
of Buxton’s experimental groups received amounts of exploratory train- 
ing in excess of the optimum for these particular maze conditions, so 
that no gradient in clarity of knowledge (or degree of learning) was ob- 
served with increases in total exploratory time. 

Another of Buxton’s findings is of considerable interest. His ex- 
perimental animals which exhibited latent learning also manifested a 
speed-of-locomotion gradient on the first run through the maze, and a 
backward order of elimination of blinds. Hull (23) made his deduction 
of goal gradient phenomena on the basis of a conditioning which is pro- 
gressively weaker as the reactions of the animal are more remote in 
time or space from the point of reinforcement. Since the animals had 
never before been given a rewarded run in the maze to the point of rein- 
forcement, the conditioning process on which Hull’s deduction is based 
could not have occurred. Hilgard has mildly criticized Buxton’s experi- 
ment on the grounds that the results reported need to be supplemented 
in order to interpret with confidence the gradients of running speed 
(21, p. 285). 

_ To summarize, the problem with which the animal is presented in the fore- 
going latent learning experiments is primarily one of learning the characteristic 
features of the environment under non-reward conditions. It has been found 
that latent learning is most easily demonstrated under the following conditions: . 

he maze environment to be mastered is complex or otherwise yields reliable 
measurements of individual differences in maze performance; the reward intro- 
duced is highly demanded or is associated with a highly demanded goal object; 
and the response by which the learning is manifested is not associated with a 
relevant reward during the non-reward trials. It appears, further, that if the 
Means of eliciting an already acquired environmental familiarity is especially 
emphatic—as with the pre-feeding technique employed by some investigators— 
the learning may be demonstrated even in relatively simple maze environ- 
ments. Such learning also seems to require a sufficiency of intra- and extra- 
Maze cues and avoidance of the introduction of contradictory cues. 


III. Experiments Using Weak Irrelevant Motivation 


The alternative of varying the motivational state of the animal in 
order to alter relationships between drives and incentives, is illustrated 
in experiments of the third and fourth types (irrelevant-incentive 
learning). In the former (type III) the animals are trained while sati- 
ated for food and water and are presumably motivated during the train- 
ing period by weak, secondary drives irrelevant to the food and water 
Present in the goal boxes of the maze. 
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Szymanski’s early experiment (62) was the first to utilize this kind of 
experimental design. Using a modified Hampton Court maze, Szyman- 
ski ran several animals when not hungry, for 61 trials through the maze 
to the home cage in which food had been placed. During this period 
there was no reliable tendency toward a reduction in time, errors, or in 
distance traveled per trial. During the critical trials when the rats were 
made hungry, however, they quickly exhibited efficient maze perform- 
ance. 

Suggestive as these results were, they were not followed up by ee 
periments of similar design until recently, when Spence and Lippitt 
(59) initiated the Iowa series of latent learning experiments. Briefly, 
the Spence and Lippitt experiment demonstrated that rats which had 
been satiated for food and water and run ona single-unit Y-maze with 
food in one end of the Y and water in the other, learned the location of 
the goal objects. On the critical test trials, the animals which exhibited 
preferences for the “water side” during training were made hungry, 
while those showing a “‘food-side” preference were made thirsty. The 
animals made significantly correct choices on their first test run. How- 
ever, on the second test run the next day, when their need was shifted, 


they did not make a significant shift to the correct side (R. Lippitt, per- ` 


sonal communication), 


Meehl and MacCorquodale (47) repeated the above experiment 
with some slight modifications in design. A single-unit T-maze was 
used; the terminal sections of the maze were so placed that a rat made a 
right turn at the end of the right alley and a left turn at the end of the 

left alley. During the 40 training trials under satiation, water was in 
one terminal section of the maze and food in the other. During the 
initial test trials the rats, now hungry or thirsty, responded appropri- 
ately. Although performance deteriorated (as in the Spence and Lippitt 
experiment) when the drive was shifted on subsequent trials, the pro- 
portion of responses to the appropriate side on all five test trials was 
significantly greater than chance. 

The satiated group of animals in Kendler’s experiment (30) re- 
ceived experimental training similar to the latent learning groups in 
the above experiments. Although this group of rats when made hungry 
or thirsty consistently chose the appropriate alleys more frequently 
than 50 per cent, Kendler did not attempt to draw any conclusions 28 
to whether they exhibited latent learning. Since no information con- 
cerning the pre-test performance of these 
possible to evaluate this finding. 


On the theoretical level, perhaps the most crucial problem is that of 


groups is reported, it is im- 


s ‘ ee ee ee 
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determining whether certain alleged secondary reinforcing agents can 
reasonably be interpreted as mediating irrelevant-incentive learning. 
This problem has been attacked by investigating the following ques- 
tions: (1) Does the irrelevant incentive itself serveas a secondary reinforcing 
agent? and (2) Is the degree of irrelevant-incentive learning exhibited a 
function of the delay in reinforcement of the critical S-R sequence? 


_ 1. The evidence relating to the first question is, with one exception, nega- 
tive. This is indicated by the fact that, other things being equal, rats satiated 
for food do not select a food alley in preference to a non-food alley. This has 
been demonstrated both for satiated rats (63) and for thirsty rats (13, 61, 
72).4 The exception itself is instructive from a methodological standpoint. 
MacCorquodale and Meehl (43) ran animals satiated for food and water in a 
single-unit T-maze with one goal box containing food and water and the other 
empty. Half of the animals found food and water on the left; the other half 
found it on the right. Although an attempt was made to match the animals in 
the strength and direction of position preferences, on the initial training day 
the group finding food and water on the left made 20 per cent more left turns 
than the group finding food and water on the right. This initial inequality be- 
fore the animals had experienced food in the maze, detracts somewhat from the 
finding that there was a statistically significant difference between the two 
groups in the total number of left turns, with the group finding food and water 
on the left making the greater number of left turns. Further, these investiga- 
tors employed feeding procedures which did not establish any definite, known 
feeding rhythm. Also, they attempted to satiate their rats for food and water 
simultaneously and employed a dry, “stick’’-type of food. Although Mac- 
Corquodale and Meehl report that no rat ever ate or drank in the maze during 
the training trials, one might expect that, with a detention period longer than 
30 seconds, some animals treated in this way would exhibit consummatory 
responses toward the incentives. A more rigorous test of the hypothesis in ques- 
tion would involve procedures which clearly rule out inadequate satiation due 
to the prior ingestion of dry food (perhaps causing thirst) or to the unknown 
periodicity of feeding habits. In view of these facts, and in consideration of the 
negative evidence referred to above, it seems reasonable to conclude that the 
irrelevant incentive in those experiments in which motivation is carefully con- 
trolled does not serve as a source of primary or secondary reinforcement. 

2. A method of testing the second of the above questions has been suggested 
by Meehl and MacCorquodale (47, p. 388). If reinforcement arises from the 
procedures of removing the rats from the terminal sections of the maze, return- 
ing them to the home cage, etc., then the greater the distance between the 
irrelevant incentive (e.g., food) and this point of alleged reinforcement, the 
poorer should be the irrelevant-incentive learning manifested. This would 
follow if it is assumed that such learning is dependent upon the strengthening 
of connections between fractional consummatory responses (elicited by the 
sight of food) and the distinctive proprioceptive stimuli associated with the 


4 In an unpublished experiment (type IV) by the writer, involving approximately 
one hundred animals, it was also found that thirsty rats satiated for food did not tend to 
select a food pathway in preference to a non-food pathway. 
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i i i f the maze. Thistlethwaite (63) 
i sponses in the terminal sections 0 e | 
see yl mon that changing the spatial location of the food did not have 
ie articular effect upon the irrelevant-incentive learning of satiated rats, 
e te the degree of such learning a function of the number of alleged rein- 
n rer 
forcements of the critical S~R sequence. 


Attempts to study the relative potency of “cognition” and e 
trials (47), or to compare the amount of learning occurring wither : ma 
out (relevant) motivation (30), may be seen as different ways of o ‘ 
taining data on a single question: Does learning the location of, and mean 
of arriving at, a given incentive occur more readily in the presence of rein- 
forcement, or is such learning equally efficient in the absence of reinforce- 
ment? Here the answer will depend upon a variety of parameter values. 
One of these appears to be the complexity of the maze path to be learned. 
Thus Tolman and Honzik (70), using a 14-unit T-maze, found that a 
group of rats rewarded only from the eleventh trial on made signifi- 
cantly fewer errors on subsequent trials than a control group which 
had been regularly rewarded from the beginning. The authors point 
out that the absence of a food reward during the early trials meant that 
the experimental group explored the maze much more thoroughly, so 
that when this group was later rewarded its superior familiarity with 
the maze permitted more efficient maze performance. Kendler, how- 
ever, found that his rats learned the location of incentives in a simple 
T-maze more readily in the Presence of relevant drives. Tolman and 
Honzik manipulated the incentives, whereas Kendler varied the motiva- 
tional state of his animals. If the interest is chiefly in comparing learning 
by “reinforcement” with that by “cognition,” then varying the incen- 
tive relationships is preferable to the technique used by Kendler; 
since the latter introduces drastic motivational differences between 
satiated and deprived animals and involves the Hullian assumption that 
food and water would allegedly act as secondary reinforcers for the 
satiated animals, Another parameter which must be taken into account 


in any critical discussion of the above question is the strength of the 
irrelevant drives operative, There i 


drives present than when this is 
thirst drive in one of the Spence 
cussed subsequently apparently 
the food location. 


IV. Experiments Using Strong Irrelevant Motivation 


Finally, there is to be considered the variety of irrelevant-incentive 
experiments in which rats are trained under a strong drive. Upon the 
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completion of training, the animals’ motivation is reversed and the test 
trials are given under a different drive. If thirst was the dominant moti- 
vation during training, hunger is usually the drive during the critical 
test runs (or, occasionally, hunger for some test trials and thirst for 
others). Any evidence of an appropriate modification of behavior or of a 
significant increase in the number of choices of that alley of the maze 
which contains the goal object for which the rats are now motivated, 
indicates irrelevant-incentive learning. 

The discrepancies between various experiments of this type have 
not as yet been adequately explained. A critical review of these experi- 
ments casts serious doubt upon the possibility of isolating any necessary 
and sufficient condition for irrelevant-incentive learning under strong 
motivation. The reasons for this doubt will, it is hoped, become clear 
as we proceed. In the following sections are evaluated various experi- 
mental and theoretical attempts to isolate the crucial variables deter- 
mining whether or not such learning occurs in this domain. 


1. Strength of irrelevant motivation. In reporting the facts that 
irrelevant-incentive learning occurred under satiated training but 
did not occur when training was under a strong thirst drive, Spence 
and Lippitt (59) offered the tentative generalization that “latent learn- 
ing does not occur in the situation where the animals ‘perceived’ the 
subsequent test goal object (food) while motivated for another goal 
object (water), but latent learning does occur where complete satiation 
made for no particular goal directedness in the experimental setup dur- 
ing the training series.” Within a short time, however, Deisenroth and 
Spence (10) reported in abstract a positive case of irrelevant-incentive 
learning with training under thirst (of unspecified degree), and many 
other instances of irrelevant-incentive learning in the presence of 
strong motivation have since been reported (61, 68, 72).6 The above 
conclusion must therefore be rejected, although it might still be main- 
tained that such learning occurs more readily when the existing irrele- 
vant drives are not too strong. Since experimenters working in this 
area have, apparently without exception, used deprivation periods 
ranging from 18 to 24 hours, there are no clear supporting data. How- 
ever, the generalization that the stronger the drive the poorer the irrele- 
vant-incentive learning, would seem to be a reasonable inference from 
the Spence and Lippitt experiments. 

2. Nature of irrelevant motivation. The experiment of Hayes (17) 
lends some support to the view that such learning occurs more readily 
when training is carried out under hunger than when the rats are 


ë The findings of Leeper (38) have been neglected by many investigators. Priority 


should be assigned to Leeper, who reported an experiment suggesting positive irrelevant- 


incentive learning of this type as early as 1935. 
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trained under thirst. Hayes found that rats trained under 18 se 
water deprivation failed to respond appropriately to food ina oe 
away when tested hungry, whereas rats trained under 23 hours’ a 
deprivation responded appropriately to water when made thirsty. 
However, results obtained by other investigators who trained some or 
all of their animals under the hunger drive are at best only partially 
consistent with this finding. Kendler (31) found that neither the 
animals trained thirsty nor those trained hungry in his experiment 
gave evidence of irrelevant-incentive learning. The response of selecting 
the correct alley of a T-maze, which was required in this experiment, is 
qualitatively different, however, from the response of merely stopping 
midway down the path of a straightaway as in the Hayes experiment. 
Christie obtained strikingly appropriate responses on both hunger and 
thirst test trials with rats which had been trained under hunger motiva- 
tion. However, since Christie’s results were obtained with animals 
which had been given a variety of pre-training experiences, it is uncer- 
tain whether these results are in any way attributable to the fact that 
training was under hunger. 

3. Strength of preferential tendencies. Walker, Knotter, and De 
Valois (72) have called attention to the relation between the strength of 
position preferences and the degree of latent learning manifested. They 
found that over 50 per cent of their “weak”’-preference animals modified 


their performance appropriately when the motivation was changed - 


from thirst to hunger, whereas only about 5 per cent of the “‘strong’’- 
preference animals modified their performance. It is significant that 
in many of the experiments yielding negative results (31, 60, 71) con- 
ditions were such that the animals acquired pronounced turning pref- 
erences during the course of training. In other experiments yielding 
negative results, where asymmetry of re 
ment of preferences, the authors unfortu 
portion of their animals exhibited stro 
impossible to say to what extent the fai 
learning in these experiments 


nately do not report what pro- 
ng preferences. It is therefore 
lure to find irrelevant-incentive 


; k (14, 33) was attributable to overly-strong 
preferential tendencies. That this factor is a basic one, however, is 


indicated by the facts that asymmetry of reward and asymmetry of 
intra-maze Cues appear to be associated both with the development 
of strong preferences and with a failure to manifest irrelevant-incentive 


learning. We shall now consider each of these features of experimental 
design in greater detail, 


4. Asymmetry of reward. The usual ex 
a single-unit T- or Y-maze, one alley of 
other to water. Definite preferential te 
the training trials because the rats which 
learn to select.on their free trials that all 
ate incentive. One method of avoiding 


periment of this type involves 
which leads to food and the 
ndencies are acquired during 
are thirsty (or hungry) quickly 
ey which leads to the appropri- 
this outcome is to place the re- 


ward did not cause a develop- ` 
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ward which is appropriate during training in both endboxes (the irrele- 
vant incentive being placed in only one alley of the maze), Experiments 
in which there was asymmetry of reward have generally yielded nega- 
tive results (31, 60, 71). On the other hand, in one of the experiments 
in which positive results were obtained (72), the reward (water) was 
placed symmetrically with respect to the choice point. However, this 
condition (symmetry of reward) does not seem to be necessary for 
irrelevant-incentive learning in view of the fact that others (8, 10) 
obtained positive results without it. And it cannot be a sufficient con- 
dition in view of the negative results obtained when the reward was 
placed on both sides of the maze (14, 33). Further, Gleitman (13) 
reports that his thirsty rats did not learn the food location when no 
water was available during training on either side of a T-maze (a con- 
dition which might be called “symmetry of non-reward”), although 
these results are contradictory to those of Strange (61). From one 
point of view symmetry of reward might make for better learning by 
lessening the likelihood of strong position preferences. On the other 
hand, one might suppose that it would make for, poorer learning by 


-lessening the identifiability of the paths. It is probably more difficult 


for a rat to make a functional distinction between a water alley and a 
water-and-food alley than between a water alley and a food alley. In 
order to demonstrate this, future experiments might be carried out which 
would compare the irrelevant-incentive learning of animals trained 
satiated and run on both types of maze arrangements. 

5. Asymmetry of intra-maze cues. One might expect that the more 
distinctive the cues associated with the two alternative choices, the 
more readily animals will learn “what leads to what.” Kendler’s experi- 
ment (31) sought to test this hypothesis. Kendler used a maze in which 
the left half of the stem and all doors, walls, and floor on the left were 
painted black, whereas the right half of the stem and the right alley 
were left unpainted. In addition there was a black curtain in the 
entrance to the left alley and a white curtain in the right alley. Yet no 
irrelevant-incentive learning was observed in the performance of 
Kendler’s ten animals. Kendler and Mencher (33) used similar sets of 
differential cues and also failed to get irrelevant-incentive learning. 
However, it has been repeatedly observed (33, 47) that rats tend to 
prefer black alleys and curtains over those which are white.6 This 
observed concomitant variation of preferential tendencies and differen- 
tial intra-maze cues suggests the difficulty of adequately assessing the 
above hypothesis. The most drastic differences in intra-maze cues may 
have to be deliberately avoided in order to tease out the effects of dis- 


6 In a recent repetition of the Kendler and Mencher experiment, Rollins found that 
every one of his 36 rats exhibited a preference for the alley painted black (R. A. Rollins, 


personal communication). 
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tinctive, but non-disturbing, cues. What is needed, it seems, eh 
sampling of sets of intra-maze cues sufficiently distinctive to be di i 
ferentiated easily but not so different in appeal that one set is con 

sistently selected over the others. It is perhaps significant that are 
(8) most appropriately responding groups were run on a maze painte 
a flat gray throughout, affording only differential light and spatia 

ie Forced trials. The experiment by Walker, Knotter, and DeValois 
(72) was designed to check upon the possibility that irrelevant-incentive 
learning may not occur as readily when some trials are forced. These 
investigators ran three groups of animals in a Y-maze with both of the 
terminal boxes containing water and with intermediary boxes (one of 
which contained food) between the choice point and endbox on each 
side. One group was permitted to choose freely on all 40 training trials. 


A second group was given 50 per cent forced trials, and a third group 
was given 100 per cent forced trials. 
animals to go to food when m 
group receiving all free trials an 
trials. There did not appear to be any 


degree of irrelevant-incentive learning exhi 
On the other hand, ion i 


with 100 per cent fo 
small and did not di 
the animal down ce 


à results of a variety of experi- 

on Healing zi ne influence of guidance, or forcing, on the learning 
mptex, multiple-unit mazes. As migh mected. i een 

found that EE i i ght be expected, it has b 


echanical guidance aids the learning of com plex maze 


ced trials and the stage of learning 


cent of the trials were forced. It mi h 
A . t y 
produced by forcing an animal ght be expe 


leading to an irrelevant incenti 
to the preferences of the animal, 
and to the probability of findin 


of a simple T-maze 
e different according 
f the dominant drive, 


° á : & appropriate reward. Some investi- 
gators of irrelevant-incentive learning have reported that forcing to the 


non-preferred side in simple two-path mazes ite dis- 
turbances in their rats (31, 71), Produced definite 

1. Discriminating perception of the irrelevant incentive. Leeper has 
suggested (40) that certain irrelevant- 


s k incentive experiments yielded 
negative results because the experimental conditions were not favorable 
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for the perception of the undesired incentive. One of Leeper’s earlier 
experiments (38) closely paralleled the Spence and Lippitt experiment, 
since during the first four or five days the animals were run hungry in 
a maze with both relevant and irrelevant incentives. It should be noted 
however, that Leeper’s rats were trained hungry during this initial 
period, whereas those of Spence and Lippitt were trained thirsty. On 
the first trial under thirst, 13 of Leeper’s 23 rats went to the now- 
correct side, and on the first trial of the second thirsty day, 19 of the 23 
went to the now-correct side. This performance was far superior to 
that of the Spence and Lippitt (60) and Kendler (31) animals. Leeper 
observed that in his experiment, ‘‘on a wrong run, the situation was such 
as to guarantee that, immediately after making the run, the rat would 
approach the pan containing the undesired goal material and perceive 
discriminatingly what it contained” (40, p. 105). Leeper’s interpreta- 
tion of the negative irrelevant-incentive experiments has been vig- 
orously criticized (33, 58). It is argued that the Kendler and Mencher 
experiment which required the animals to select water from one of five 
glasses (some of which contained food) satisfied this condition, and the 
animals nonetheless failed to learn the location of food. It is doubtful, 
however, whether this experiment constitutes a convincing refutation 
of Leeper’s hypothesis. Kendler and Mencher used 50 per cent forced 
trials and employed a maze with clearly differentiated white and black 
alleys, and report that their animals exhibited a definite preference for 
the side of the maze painted black. Whether the position preferences 
acquired under these conditions were so strong that irrelevant-incentive 
learning was precluded cannot be determined from the results reported. 
Furthermore, the technique used by Kendler and Mencher of com- 
paring over the total 20 test trials the performance of a group which found 
food on the same side as during the original thirst training with that 
of a group which found the food reversed to the opposite side, pre- 
supposes that learning is a gradual process of strengthening habits. 
On the basis of such non-continuity interpretations of learning as have 
been defended by Krech (34) and Lashley and Wade (37), one might 
predict that the reversed group would rather quickly give up a maladap- 
tive hypothesis and learn within a very few trials to go to the now- 
correct side. The comparison of total performance scores over a long 
relearning period might well obscure, rather than enhance, any initial 
superiority of the constant group. 

On the other hand, a comparison of Hull’s results (24), obtained from 
an experiment in which rats were alternately hungry and thirsty on 
successive days, and Leeper’s results, obtained from a similar experi- 
ment,’ strongly suggests that it is a matter of considerable importance 


iscussed here is between the performance of Group III-C in Lee- 
per’s experiment and that of Hull’s main group. This comparison is more easily inter- 
preted than others which might be made, because both of these groups were run in similar 
mazes which differed only with respect to the construction of the endbox or endboxes. 


1 The comparison d 
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whether the animals on their wrong trials simply find a closed door at 
the end of the path or whether they find the incentive for which they 
are satiated. If Hull’s curve (24, p. 263) is smoothed one might come 
to the conclusion that his rats reached a 70 Per cent accuracy on first 
trials by the end of 120 days (15 eight-day periods of training). In Hull s 
procedure the rats were not permitted to find the irrelevant incentive 
on their incorrect runs. On the other hand, Leeper permitted his rats 
to find the irrelevant incentive on the wrong runs and found that they 
learned the same problem to the same level of accuracy in about 24 
days (this period was estimated by smoothing Leeper's first-trial curve). 
Leeper concluded from his experiments that the animals “must learn 
almost as much from their incorrect responses as they do from their 
correct responses” (38, p. 37). Apparently irrelevant-incentive learning 
made the difference in the outcomes of these two studies. Inasmuch 

as an experimental setup requiring the animals to perceive the irrelevant 

object discriminatingly made such a vast difference in learning this 

problem, it seems very probable that such a setup would facilitate 

irrelevant-incentive learning. The Kendler and Men 

and others, however, argue against its sufficiency, 
8. Discrimination of internal stimuli. 
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of stimuli, are used are not sufficiently distinctive to become quickly 
and clearly associated with the routes to the appropriate incentives.® 
If this is the case, it is reasonable to suppose that pre-training in making 
discriminations between hunger and thirst states and associating each 
with a distinctive response would aid the animals in making the modifi- 
cations of performance required in this type of irrelevant-incentive 
experiment. In an unpublished study, Lippitt found that preliminary 
“need differentiation” exercise facilitated the differential motivational 
control of responses on the test trials. Lippitt's animals were satiated 
for food and water during training in the irrelevant-incentive experi- 
ment proper. Although the number of his animals was small, previous 
exercise in the discrimination of drive states and the association of each 
with going to one end of a straightaway, facilitated appropriate re- 
sponses on the test trials, particularly on later test trials when the 
motivation was reversed. More recently, in an unpublished experiment 
by the writer, similar preliminary practice definitely facilitated learning 
when the training series was given under strong irrelevant motivation 
(thirst), Even if the conclusion is accepted that such preliminary train- 
ing is efficacious, much more work will need to be done to determine 
how it mediates better irrelevant-incentive learning. 

9. Previous experience. We have already observed that previous 
exploratory experience in the test maze itself represents one major 
condition under which latent learning occurs (type II experiments). 
Does previous exploratory exercise in non-maze environments aid subse- 
quent performance in the maze? Several experiments suggest that it 
does. Hebb (18), for example, compared the problem solving of animals 
reared to maturity in cages with others which were allowed frequent 
exploration of a varied environment. The latter were reared at home 
as pets with much of their time spent outside their cages. Hebb reported 
that the group with the greater infant experience exhibited a definite 
superiority in various tests of problem solving. 

Christie’s provocative series of experiments (8) was designed to 
test a number of hypotheses concerning the effect of early experience 
in the irrelevant-incentive learning of rats. Christie subjected some 
of his animals to a complex regimen of water and food deprivations 
from the time of weaning until three months of age (for approximately 
60 days). When these animals were later trained under conditions 
similar to Kendler’s (31), Christie found that these early deprived 
groups exhibited irrelevant-incentive learning. One of the groups which 
was deprived from infancy was permitted to satisfy its needs after the 


8 Heron’s technique of satiating the rats for a given incentive two hours before the 
day’s trials probably produced more distinctive internal stimuli (i.e, more completely 
full versus empty stomachs) than the technique used by others of having the incentive 
available in the cages continually. 
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not appear to have been mediated by any peripheral responses which 
became strengthened as a result of the previous training. 

10. Amount of training. Spence and Lippitt (60) have pointed out 
that their thirsty rats learned to go with almost 100 per cent accuracy 
to the water alley of a Y-maze after having had an average of only 
seven to eight experiences with this goal object. They have argued 
that if thirsty rats (satiated for food) can learn which path leads to 
food without reinforcement, then their rats should have done so after 
having had the number of experiences of food which their experiment 
provided (an average of 26 trials to the food alley). Similarly Walker, 
Knotter, and DeValois (72) have inferred that a response acquired under 
an irrelevant drive is much weaker than one acquired under a relevant 
drive. This conclusion is based on the observation that a training series 
of 40 trials under thirst motivation was adequate for rats to acquire a 
water-going response overcoming even the strongest position preferences 
(71), whereas the food-going response demonstrated when rats were 
made hungry after a similar period of training was not strong enough 
to overcome the strongest position preferences (72). Such comparisons, 
however, only indirectly bear upon the question of the relative efficiency 
of learning with reinforcement as compared with learning in the absence 
of reinforcement. The problem which the rat must master in this type 
of experiment is not simply that of going to one end of a Y-maze for 
food. As was pointed out above, the problem is essentially one of 
learning to take one path of the maze when thirsty and the other path 
when hungry. Hull’s experiment (24), checked and supported by 
Leeper's experiment III-A (38), provides us with relevant data as to 
how rapidly rats can master this problem when every trial leads only 
to reinforcement and not to perception of the irrelevant incentive on 
the wrong runs. Smoothing Hull's curve, we may estimate that his 
rats when run under the correction method required approximately 
six hundred trials to attain a 70 per cent level of accuracy. As we have 
already seen, under the more favorable conditions in Leeper's experi- 
ment III-C, rats required approximately 24 days of training, or about 
120 trials, to reach and maintain a 70 per cent level of accuracy on first 
trials (based on a smoothing of Leeper'’s curve). 

It is true that most irrelevant incentive experiments have employed 
the non-correction method and that some of them have been designed 
to facilitate perception of the irrelevant incentive on the wrong runs. 
However, one might expect that investigators seeking to determine 
whether rats run under a strong irrelevant drive can learn to master 
this problem without reinforcement would give the animals, at least, a 
similarly large number of training trials. Actually we find that the 
number of training trials in the relevant studies have ranged from 12 
to 60. It should be obvious that no irrelevant-incentive experiment 
involving a training period falling in this range can provide a convincing 
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demonstration that rats, run under a strong irrelevant drive, typically 
do not learn the problem in the absence of reinforcement. On the other 
hand, the fact that some investigators (8, 72) have obtained positive 
results with relatively short training periods indicates that when condi- 
tions are especially favorable smaller amounts of training may suffice. 
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irrelevant-incentive learning are unverifiable. However, if the second of 
the above requirements can be satisfied, then the set of reinforcement 
postulates in question may have some degree of plausibility, this unveri- 
fiability notwithstanding. The evidence, however, is of such a nature 
that it appears to be impossible to deduce, from any existing reinforce- 
ment theory, the behavioral changes indicating latent learning or irrel- 
evant-incentive learning in each of the reported experiments. One in- 
tractable instance alone would suffice to answer our question. Actually, 
there are many examples of such learning which are difficult, if not im- 
possible, to deduce from present reinforcement postulates. 


1. Several instances (2, 19, 70, 73) of type I experiments are difficult 
to explain in reinforcement terms. Possible sources of reinforcement in 
the Blodgett variety of latent learning, which immediately come to 
mind, are satisfactions of curiosity and escape from the maze. Con- - 
Jectures based upon such alleged reinforcements have already been 
critically evaluated by Leeper (39, pp. 27-28) and by Hilgard (21, p. 
284), hence we need not repeat these considerations here. The chief 
shortcoming of such conjectures is that the abrupt behavioral changes 
following the introduction of reward simply have not been shown to 
be deducible from the reinforcement postulate. More recently, Meehl 
(46) has suggested that such abrupt behavioral changes might be 
deduced by means of an additional assumption regarding the asymp- 
totes of the habit growth functions involved. Meehl writes: 


A neo-Hullian . .. might assume that when a response undergoes an increment 
in strength on the basis of a minimally reinforcing agent (that is, one in which 
the asymptote of the acquisition of habit strength is relatively low), then, if 
subsequently a strong reinforcement is introduced, the parameter in the new 
growth function which determines the rate of approach to the new asymptote 
is greater than it would have been without the original learning. Since in the 
Blodgett design there is evidence of acquisition of differential habit strengths 
during the latent phase, such a postulate would lead to a preservation of the 


Strong Law of Effect (46, pp. 70-71). 


There are considerations which make this explanation implausible. 
First, it is assumed that there must be an acquisition of differential 
habit strengths during the latent period, or that the finally-to-be- 
strengthened receptor-effector connections are being strengthened dur- 
ing the latent period. However, the experiment of Herb (19) demon- 
strated that rats when properly motivated could perform responses 
inimical to those which were, by this interpretation, slightly rewarded. 
It will be recalled that Herb's rats exhibited an ability to enter the culs 
when food was placed there, even though the effect of the learning which 
presumably occurred under the “minimally reinforcing’ conditions 
should have been the formation of connections so that stimuli from 
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experiments (47, 59, 63) similarly require explanation. Meehl and 
MacCorquodale have attempted to provide a reinforcement interpreta- 
tion of the learning exhibited by their satiated animals. Their deriva- 
tion assumes distinctive turning responses (at each end of the maze 
arms) which become conditioned to fractional consummatory responses 
elicited by the sight, smell, and touch of the irrelevant incentives. Hull 
(25) and Miller (49) have similarly stressed that special devices cal- 
culated to induce very distinctive postures and goal reactions should 
be introduced before fractional anticipatory goal reactions can be ex- 
pected to play a directive role in the utilization of habits. Meehl and 
MacCorquodale have suggested that one method of testing their as- 
sumption would be to reverse the turns required at the ends of the 
maze arms. They have predicted that the stimuli associated with the 
“wrong” turning responses would then become associated with frac- 
tional eating and drinking responses, and the animals, when made 
hungry or thirsty, would fail to go to the appropriate alley and very 
probably go to the inappropriate alley. Maltzman (45) has presented 
a closely analogous derivation which relies upon the conditioning of 
fractional anticipatory responses and hypothetical proprioceptive 
stimuli associated with choice-point turns. . 

As yet the only part of the above derivations to receive experi- 
mental study has been the set of assumptions regarding the relation- 
ships between habit strength and various aspects of the alleged reinforce- 
ments. Since irrelevant-incentive learning does not appear to be related 
to any demonstrable secondary reinforcing effect from the sight, smell, 
and touch of food, nor to the degree of delay in escape or social rein- 
forcement, nor to the number of alleged reinforcements of the critical 
S-R sequence (63), it may tentatively be concluded that such learning 


is not dependent upon reinforcement. : f . 
4. Lastly, certain instances of irrelevant-incentive learning (8, 61, 


72) in type IV experiments may be considered for their compatibility 
with reinforcement principles. A reinforcement derivation similar to 
the foregoing derivations has been presented by Spence. For the situa- 
tion in which food is in one goal box of the T-maze and water is in the 
other, the derivation would presumably assume that rats trained thirsty 
obtain primary reinforcement in the water alley and secondary rein- 
forcement in the food alley. Elsewhere, Spence has stated that the 
sight and smell of food will have the capacity to elicit the reinforcing 
mechanism (55) and that such secondary reinforcement regularly 
plays an important role in maze learning (57). The stimuli in the food 


9 Unpublished paper reported at the 1941 meeting of the Midwestern Psychological 
Association; results presented in abstract (10). Kendler (29, 32) has reported summaries 
of Spence’s derivation. Several previous papers provide the basis for this use of the con- 
struct of the fractional anticipatory goal response, especially those of Hull (22, 25, 26) 
and Miller (49). 
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2. Such unreinforced learning has been exhibited in a variety of experi- 
mental situations and confirmed by studies sampling different conditions within 
each of several differentiated classes. Certain conditions are favorable to such 
learning, and other conditions are unfavorable. These conditions have been 
tentatively identified within certain broad limits: some appear to be predom- 
inantly motivational and perceptual in character; others have to do with con- 
trolling the development of preferential tendencies; and still other conditions 
seem to have only a psychometric or mensurational significance. 


Much of the difficulty of interpreting the irrelevant-incentive ex- 
periments reported to date seems to be directly traceable to the fact 
that no single investigator can adequately sample a variety of experi- 
mental conditions, while uncoordinated work by different investigators 
seemingly leads to the collection of many sets of data which are not com- 
parable and which therefore can be assessed only with considerable un- 
certainty. Since the study of latent learning and irrelevant-incentive 
learning has always been, at least implicitly, a study of the motivational 
and perceptual conditions which affect learning, it may be expected 
that many of the questions raised by this series of studies will occupy an 
important role in future learning experimentation. It is proposed that 
future research in this area be accompanied by a greater degree of co- 
operative planning among the interested investigators, using if possible 
mutually acceptable or standard experimental designs. 
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EXPERIMENTAL EVIDENCE FOR THE 
MOTIVATING FUNCTION OF REWARD 


JOHN P. SEWARD 
University of California, Los Angeles 


INTRODUCTION 


In a previous article (33) I proposed a theory to account for the ac- 
tion of reinforcers in a learning situation. According to that theory a 
reinforcer does not strengthen a habit as such but provides motivation 
for its use on future occasions. In this respect my position is like Tol- 
man’s; it may be considered an attempt to work out in more detail the 
mechanisms implied in such a view. Briefly, I suggest that an animal in 
a state of need is motivated not only by a primary drive (D) and drive 
stimulus (Sp) but by a secondary drive consisting of a set (rsq) to make 
a characteristic consummatory or goal response (Rg). When a response 
(R) is followed by reward, Re is conditioned to concurrent stimuli. By 
generalization of this conditioning, stimuli accompanying R now serve 
to intensify rse. It is further proposed that this intensification be called 
tertiary motivation and that it be endowed with the property of facili- 
tating R, the activity in progress. 

Our theory holds that a useful distinction may be drawn between two 
classes of learned responses, habits (sHp) and motives (sHs). Both 
classes are covered by a general law of association of which Hull’s 
Postulate 4 (18, p. 178) is a special case referring to sHs Reaction 
potential (sEp) is conceived of as a product of the following factors 
(in addition to stimulus intensity dynamism (19): D, sH,sq, and sHp. 
This brief résumé is enough to indicate that, 


although the content of the 
theory stems from Tolman, its form is taken almost bodily from Hull. 


The aim of the present article is to test the above formulation in the 
light of experimental evidence. To this end I have chosen, as particu- 
larly relevant, evidence as to the role of the incentive in learning situa- 
tions. Specifically we shall consider experiments on the effects of the 
following factors: (1) properties of reward, such as amount and pal- 
atability; (2) changes in properties of reward; and (3) introduction of re- 
ward. One highly significant operation—removal of reward—must be 


omitted until our theory has been extended to include the facts of ex- 
perimental extinction. 


PROPERTIES OF REWARD 
Simple Locomotor Response 


Amount of reward. A number of studies (5, 10, 39, 43) have shown 
that animals will approach a large reward more readily than a small 
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one. Only two of these were sufficiently systematic and extensive to 
permit a test of Hull’s quantitative statement (20), here adopted, that 
sEr at any stage of learning is a positive exponential function of the 
square root of the weight of food reward (vw). Crespi (5) measured 
the mean running speed of different groups of rats down a 20-foot 
alley to varying amounts of food. Zeaman (43) also varied the amount 
of reward but measured the latent time of starting down a three-foot 
elevated pathway. In both studies increase of incentive was accom- 
panied by improved performance. Moreover, if measures taken after 
improvement has ceased are plotted against Jw, a curve suggestive 
of an exponential function is obtained. 

Crespi was not primarily concerned with learning, though the three 
curves of improvement he presents seem by inspection to approach 
their asymptotes at the same rate. Zeaman, however, made a direct 
test of Hull’s assumption that this rate of approach is independent of 
the incentive function. On fitting exponential equations to the mean 
log latencies during acquisition he showed that the constant controlling 
fractional increment per trial was practically constant. As Zeaman 
reminds us, these findings can be used to confirm Hull’s hypothesis 
only by assuming that sEr is proportional to performance measures, 
i.e. to running speed as measured by Crespi and inversely to log 
latency as measured by Zeaman. The latter assumption is not made 
by Hull. He makes sEr a power function of latency (9, 18, 19), thereby 
implying that a linear relation to log latency could be approximated 
only over a limited range. But if Hull’s mathematical postulates fail 
of exact confirmation, they are confirmed at the level of approximation 
which is more characteristic of his system in its present state (see 9, p. 
525, footnote 8). ; 

So far, Hull's revised postulate set appears adequate to account 
for the data. But Wolfe and Kaplon’s (39) most striking discovery 
remains unexplained. They compared the performances of chicks as 
affected by one of three incentives: one large piece of popcorn (Group 
I), one quarter of a piece (Group II), or four quarters (Group II). 
Since the largest differences they found, on the whole, were between 
Group III and the other two groups, they concluded that amount of 
consummative activity was more effective than amount of reward. 

The theory here proposed attributes the influence of an incentive 
to the arousal of a fractional antedating goal reaction, rse. The more 
intensely rsg is aroused the greater will be its effect. At first glance, 
therefore, it seems reasonable to expect that four Raos in rapid succession 
will be more effective than one. Closer inspection reveals two ways in 
which such a result may be obtained: (1) It is possible that each Re 
may function as if it were a separate trial and add an increment of 
habit strength to sHrsg; (2) the successive Res on a single trial may 
summate to condition a more vigorous rsg to the situation. That is, 
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i ; ei dition rsg more rapidly or condition a 
a> The perro are open to experimental test. If 
e and Raplons finding were due to accelerated conditioning the 
pic ohne curves of Groups I and III should approach the gett 
limit but at different rates. If it was due to an intensified Rg the pon 
should approach different asymptotes, but their relative slopes won 
be the same. The data at hand do not permit a choice between these 
alternatives; the second one, however, seems more likely. . 

Either Hull's theory or the present revision can handle this interpre- 
tation quite readily. Hull's “incentive function” (20) need only be 
modified by substituting for ./w the construct Rg, thus: 


K = 1— 10-#o, 


in which Rg stands for the intensity of the consummatory response. 
Re in turn may be considered a function of several characteristics of 
the goal object; e.g., weight, size, nutritive value, palatability as 
measured in preference tests, and amount of consummative activity. 
The more precise form of this function must await the outcome of ex- 
periments in which these determinants are systematically varied. 
Palatability of reward. Study of one of these dimensions, palatability, 
has already been carried some distance by Young (42). He defined 
palatability as “the relative acceptance of food [as] dependent upon 
the characteristics of the foodstuff” (42, p. 100). Within the general 
problem of how this property is related to behavior, Young asked 
himself the specific question: Does it influence learning or performance? 
In one experiment (40) he trained rats to run to sugar, wheat, or casein 
in counter-balanced order and found consistent differences in rate of 
running to the three incentives in successive cycles. His method of 
separating learning from performance was to equate the total times for 
a series of 30 runs and compare the numbers of runs in successive thirds 
of that total. The data for all three incentives, when treated in this 
way, turned out to be closely similar. Young concluded that although 


palatability was a factor in rate of running there was no evidence that 
it determined rate of learning. 


Two features of You 


fer er connection Lawrence and Miller (24) showed 
how a similar change of technique might lead to an Opposite conclusion. 


(2) His analysis was based on the first 30 runs to each incentive rather 
than on the total time required to reach an asymptote. His conclusion 
may therefore apply only to an early stage of practice. As far as they 
go, however, Young’s data on palatability agree with those on amount 


in strengthening the view that rewards function mainly as motivators 
rather than ‘‘associators.” 


Eo EEO oOOOOOOOOOOOeeeeeVOOoOVe 
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Spatial Discrimination 


In one of Grindley’s (10) experiments his chicks had to find their 
way to food through a simple maze and did so slightly faster to six 
grains of rice than to one. But no “‘error”' (excess distance) scores were 
given. Similarly Wolfe and Kaplon (39) included a single-unit T-maze 
in their study; they reported a smaller error total for the group running 
to a multiple incentive than for either of the others. An experiment 
aimed directly at this problem was recently carried out by Reynolds 
(30), who compared two groups of rats in learning a single-unit T-maze 
to a 30-mg. pellet and a 160-mg. pellet, respectively. The large reward 
group proved consistently superior both in per cent correct choices 
and in mean running times. Young (41) blocked the preferred path in 
a Y-maze and compared both time and excess distance scores of rats 
running to sugar and to casein. His results are not strictly comparable 
with those of Reynolds, who used a non-correction method, but they 
point to the same general conclusion: that the increase in preference for 
a food path over a non-food path is a function both of amount and of 
palatability of reward. 


Visual Discrimination 


In another experiment, however, Reynolds (29) trained two groups 
of rats on a black-white discrimination problem, again using a 30-mg. 
and a 160-mg. pellet, respectively; but here he found no appreciable 
difference between them either in mean number of trials to a criterion 
or in per cent correct responses during learning.’ Similar results for 
palatability were obtained by Young (41), who compared the rates of 
learning a black-white discrimination to sugar and to casein as rewards 
and found no difference in error scores. How can these negative findings 
be reconciled with the positive ones on locomotion and spatial dis- 
crimination? 5 

Young's conclusion from his own results is much like the writer’s. 
He held that the law of effect applies not to “ordinary” learning but 
to the acquisition of a food-seeking drive. As to kow it applies he wrote: 
“Degree of effect is related not directly to the rate of acquisition but 
rather to the strength of drive which is acquired” (42, p. 300). 

Reynolds made a highly similar interpretation but stated it more 
precisely; we shall therefore consider it here in some detail. It will be 
recalled that Hull (18), on the basis of Gantt’s (8) and Grindley’s (10) 
data, had made the limit of habit strength an exponential function of 


1 This experiment is open to some question on grounds of method. As the author 
points out, the low-reward group may possibly have been favored by an unequal elimina- 
tion of slow learners and by use of a correction method, permitting differential reinforce- 


ment of wrong responses. We are here assuming that his results can be generalized 


beyond these conditions. 
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amount of reward. To account for his negative finding Reynolds pro- 
posed that this equation be “limited to responses which can a 
sidered replications of the final consummatory response” (29, p. 3 ; 
According to his “R-hypothesis” Hull’s equation simply meang t a 
different amounts of reward arouse consummatory responses of differen 

degrees of strength to be conditioned. Obviously this suggestion, too, 
has much in common with mine. I, too, Propose that Hull’s Postulate 


€ goal response or a fraction 
n” be taken to represent the 


“the complete 
ty commonly associated with the appearance of the 
He then goes on to define a 
ch can be measured on the same 
It is doubtful whether 


distinguishing replicate 
from non-replicate responses. What about a bar-pressing response, for 


a large reward will in- 
» SO the correct turn will be 
ar so good. But if, by the 
nt of reward, 


directed at the definitions, 
In practice Reynolds has confined 
enla 4 was Confusin, pl tity determined 
Partly by strength ec! S Sonn 
Postulate set (20) Hull has re Te k his rened 
eħning g R Strictly in 
; nts of response strength 
ement) Separately in thi ion for sEp. as my pro- 
1 Its original ity, the same Purpose can be 
trength of Conditioning. 
d have to take account of 


generalization and extin.. aera 
, ex n i correction method, delay of 


À a n = 
reward in the Correction method, ae 
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the term “replicate response” to measures of locomotor speed. He him- 
self derived his T-maze results not directly from the R-hypothesis but 
indirectly from the shorter delay of reinforcement produced by the 
larger reward. The question remains, however, why he did not make 
the same prediction for discriminating white from black, especially 
since his large-pellet group gave shorter response times throughout. 

To criticize is one thing; to suggest anything better is another. 
Before giving a precise meaning to Rg I should like to know what 
particular reaction, if any, is essential to “reinforcement,” or tertiary 
motivation. Meanwhile I believe the term will be most useful if we con- 
fine it to actual commerce with the goal object; ¢-8- to eating. This 
usage will enable Re and other habits, locomotor or otherwise, to vary 
separately. The effect of increased reward on any habit R will then 
depend on how it affects R in relation to other responses evoked by the 
situation. We are thus in a better position to reconcile the divergent 
findings on spatial and visual discrimination.‘ 

The learning of a spatial discrimination has already been dealt 
with in terms of the present theory (31, 32). Essentially it involves 
the building up of a stronger reaction potential to stimuli accompany- 
ing a right turn, say, than to those accompanying a left. That 1s, 
spERg>s,Er,, Which in turn depends on the relation: splrsg> spiro: 
If by increasing the intensity of rse the strength of sHrag is doubled, the 
two competing sErs and the absolute difference between them are also 
doubled. If we grant certain other assumptions this will result in a 
higher proportion of correct choices. 

Applied to discriminations other than spatial, however, the above 
account is seen to be inadequate. Lawrence's recent evidence (23) 
points strongly to the existence of a ‘mediating process” 1n such 
discriminations, which apparently corresponds to some sort of per- 
ceptual organization. His results imply what field theorists have long 
maintained: that an essential problem for the animal is learning to 


which cues to respond. Reynolds’ rats, for example, had not only to 


associate white with food but to perceive white in a sense that goes 
i convenient notation, in order 


beyond merely seeing 1t. Or, to use a e 
to acquire syHreg it Was also necessary to acquire sHrey- 

In maze learning this mediating, perceptual process, though pre- 
sumably present, has usually escaped attention. The reason is that 
rats generally respond to the important spatial cues, external and 
internal, from the beginning. But studies of place vs. response learning 
(2, 3, 38), by setting external and internal cues against each other, 


_* The following discussion is aimed primarily at Reynolds’ study. Young's method 
differed in several respects—low level of hunger, 24-hour spacing of trials, separation 
cc cues from reward, scoring of time and errors—which may call for a different explana- 
ion, 
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have brought this aspect into Prominence. What is learned in a mare 
with food on the right, then, could be more accurately designated: 


Let us now return to B-W discrimination. 
Spence (34), that a rat starts with a Position preference, say to e 
right, it is quite likely that after a few trials we shall still have the 
inequalities: sH, rag > sH, Hro, and SrErg> s,Epr. But this 5 
precisely the condition on which we have seen that learning a spatia 


discrimination depends. Furthermore, the greater the reward the 
greater will be the difference in sEr, and th 


If we assume, with 


It may be objected that I have ove 
` as if Reynolds’ low-reward group should 


ard applies 
f the proc- 
ts in both 


rey; its effect on the other half o 
e opposite. Moreover, some ra 


sù-reward group; (2) tł 
and skewness of its learning score distribution (on th 
the tail of the dist: 


tibution is contributed by a few r 


e assumption that 
Persistent position habits),s 


ats with extremely 


r trast effect.” 
either upward or downward, 
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overshot the mark as compared with a group run to 16 units from the 
beginning. Zeaman found the same effect, but in his experiment it was 
significant only for a relatively large shift and then only in the upward 
direction.® 

Two features of the contrast effect require explanation: (1) the 
abruptness with which the new level was reached, and (2) its discrep- 
ancy from that of the control group (5, Figs. 7 and 8; 43, Figs. 2 and 5). 
As previously pointed out (33), Hull's 1943 postulate set provided for 
neither of these phenomena. His 1949 revision (20), we noted, allows 
for rapid changes in sEr with changes in K, the incentive function, 
but does not account for the learning of K; neither does it predict con- 
trast. Crespi’s own theory, that incentive-value, as one factor in motiva- 
tion, is proportional to the distance between levels of expectation and 
attainment, is a stimulating suggestion; its further implications remain 
to be developed. 


Sudden shifts. The present theory, it will be recalled, attempts to remedy 
the defect in Hull's treatment by using his Postulate 4 to describe the acquiring 
of a goal-expectation, slg But if sIrsg has to be acquired by Postulate 4, 
how can we explain the one-trial shift of performance level when reward is in- 
creased or diminished? This result depends on the fact that rsg has already 
been conditioned on the afferent side to the starting box at an intensity COT- 
responding to the original amount of food, Se- Denoting t 
Ss we have: gsIIj4g>0. On the critical trial the changed incentive, Sg, arouses 
rsq of proportional intensity; i.e. so Hro? O Since Sg and So are on a con- 
tinuum of stimulus magnitude their central counterparts, 7S¢ and rsq, May be 
said to lie on a continuum of afferent intensity. By the principle of stimulus 
generalization, therefore, sorllreg should give a degree of effective habit 
strength to the connection rsgllrage Moreover: there is experimental evidence 
(14) that the gradient of primary stimulus-intensity generalization is quite 
flat, We may infer that on the next trial after the change of reward a process, 
SsHrsgllrsgn will be activated in the starting box and that it will be of com- 
parable intensity with ssllrso' aroused in a group trained to Se from the be- 
ginning. From this state of affairs the sudden change in latency and speed 
follows. 

Contrast effect. An adequate theory of contrast effect is much too complex 
to be attempted here, but a few suggestions May be given. Assumptions are 
required whereby a change in magnitude of incentive will produce an increment 
or decrement of motivation beyond that due to a constant amount. We may 
begin by assuming that the consumption of any quantity of food short of satia- 
tion involves some frustration of the unsatisfied need (Fro); the less food, the 
More frustration. As the animal's set for this quantity of food is generalized to 
the starting box of a runway, 2 corresponding degree of frustration (Frag) Will 
also be aroused there and will act as a negative drive to oppose the positive 
drive to food.? For any given amount of incentive Sq we may compute the 


5 A second anomaly reported by Crespi—the fact that rats reduced from 16 units 
to no reward ran faster than rats reduced to 1 unit—may be an artifact, since the former 
group had 14 more runs to 16 units before the incentive was removed. 


intensity roughly equivalent to SG", accompanied by Fag: In addition there 
i ich is some function of the difference be- 
y designate Fracan an: In this case effec- 


8sH ngs = SsHrgr Hro — (Frag, + Fraan_qy). [2] 


given access to food, some of his Erg will be 


channeled, Or converted, into Rg. Similarly, when Sgis increased the s; 


part of F,,, will be converted into sHngi; the greater the Proportion of drive 


n terms of equation [2] this opera- 
change of sign. Thus, if Se rep- 
: We may write; 

ssHng = SsHrng'Hng — [Fag — Fro ay] 13] 


a i ess to say, our interpretation of con- 
rar is not intended to - To defend it from that charge 
we should at least be Prepared to show that it applies to other dimen- 
any years ago Elliott (7) 
A nging their reward from 
r ed. etfect was sudden and, in com arison 
with a control group trained to su ced from the beginning: 
ae Tao which the author attributed to 
searching for mash, ore recently Sung (41) tested the effect of 
interchanging Tewards of different degrees of palatability, Unfor- 
rli 


ne the hazards of gen- 


7 We could arrive at the Same result þ ass 
ing box along with food anticipation thus becomin indi: 

‘ z ,  8F reg. Alth h not 
here, this assumption may Prove to be a decided eeraa eae 
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eralizing in this area. Young gave his rats one trial a day to a nibble 
of food on an open platform ‘and measured their approach time. One 
group ran to an incentive of high palatability (sugar), another to a 
lower one (casein). He then shifted half of his animals to the opposite 
7 aan Under these conditions there was no contrast effect but a 
co. appeared between the two directions of shift. The upward 
shift produced an immediate reduction of times, but the downward 
2 produced no retardation for five days. Whether we call the 
second phenomenon “wishful thinking” or simply lag, it looks like 
Just the opposite of contrast. 

h It would be foolhardy to attempt an explanation here. (One ad hoc 
sani at atime!) But before attributing the discrepancies to a basic 
ee between amount and palatability of reward we should make 
eit: at they are not due to a difference in the conditions of measure- 
ee i €g., time of food deprivation, type and length of runway, method 
DE or distance between scaled incentive values. Nor should the 
fooler, ity of an interaction between amount and palatability be over- 
TSN Further investigations may show that certain conditions favor 
all ast and others favor lag, and that these relations are common to 

Properties of reward. 


INTRODUCTION OF REWARD 


eo on this topic comes from the well-known experiments on 
fens earning. In a recent excellent review of these experiments This- 
eae (36) classified them in four types; of which we are here con- 
a. with the first two. In type I, the Blodgett variety, a group of 
heap rats is given a series of trials in a maze with no food in the end- 
i » followed by a series with food. Evidence for latent learning con- 
Sts of a sudden drop in errors with the introduction of food in compar!- 
son with a control group rewarded with food from the outset. Intype II, 
the Haney variety, the rats are allowed to explore an empty maze for a 
time before being given regular trials to food. Latent learning is said 
to have occurred if their initial error and time scores are better than 
those of a control group allowed to explore a continuous runway. 
Positive evidence from both types of experiment has led cognition 
theorists to the following conclusions, recently upheld by Thistlethwaite 
after a critical review of the entire field: (1) Habits may be acquired 
without being “reinforced” by “satisfiers.” (2) Habits may be acquired 
Without being reflected in overt performance. To these may be added a 
third: (3) “Satisfiers” determine the overt performance of habits rather 
an their acquisition. l A 
All three of these propositions are implicit in the writer’s tertiary- 
motivation theory of reinforcement. In fact, the theory was devised 
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largely to meet the demands of the latent learning evidence. To evaluate 
its success in doing so the reader may consult earlier statements (31, 
32, 33). Here we shall be concerned with whether the attempt was justi- 
fied or whether an orthodox reinforcement theory would do as well. 

Advocates of what Meehl (26) calls the “Strong Law of Effect” 
answer the challenge of latent learning in a number of ways: 

In answer to proposition (1) above, they point out that the pre-re- 
ward period is not devoid of satisfiers. In type I experiments the end- 
box, as the place of removal from the maze, may acquire secondary 
reinforcing properties by association with a subsequent anxiety-reduc- 
ing environment. In both types the maze as a whole may arouse—and 
satisfy—a rat’s need to explore. Whatever the mechanism of explora- 
tory behavior, it seems to be evoked in situations having a common 
feature, novelty, and to persist until that feature has been eliminated. 
We cannot therefore deny it status as a need-reducing activity; all we 
can say in reply is that exploratory satisfactions should be distributed 
all over the maze instead of being concentrated in certain sections. But 
it is also possible that a rat may prefer a “through road” to a blind 
alley, so that even during free wandering he will enter fewer and fewer 
culs, 

In answer to proposition (2) they assert that mu 
learning is actually “manifest” (1). The possibilitie 


All the type I experim 


ors before the introduc 
and Porter (21) and Reynolds (28) showed how r 


ch so-called latent 
s mentioned above 
ents reported have 
tion of food. Karn 
efined observations 


r ne of Buxton’s (4) 
feeding, confirmed this finding. Fi- 


gett’s six-unit maze in 


test run. 


We must conclude that d“ ” 
formance characterize the ese ee fer- 


- Introduction of reward is 


eo. 4 


MOTIVATING FUNCTION OF REWARD 141 


A third way of trying to solve this problem in Hullian terms is to add 
more postulates to the system. Thistlethwaite (36) has already dis- 
Posed of one such suggestion by Meehl by showing that it could not 
account for Herb’s (13) data. I should like to consider three more at- 
tempts of this sort that have come to my attention: 


1. Thistlethwaite's criticism also applies to the hypothesis recently 
offered by Meehl and MacCorquodale (27). Their argument starts 
With the fact of pre-reward improvement, which they interpret as indi- 
cating a weak difference in sip in favor of the true path. They assume 
further that eating food in the maze conditions drive-mediating re- 
Sponses to maze cues. As a result this conditioned drive, multiplied by 
accumulated slp, increases the differences in sEr already existing at 
choice points, The authors tested their hypothesis by substituting for 
the first rewarded trial in Blodgett’s maze A, two minutes of feeding 
in an extra-maze box. On the next trial the drop in errors, as compared 
with a control group put in the box without feeding, fell just short of a 
-05 level of significance.® 
._ From my standpoint this interpretation has much to recommend 
1t; indeed, if its authors specified more clearly the nature of the sec- 
ondary motivation they invoked, their theory might prove to be 
essentially like mine. In its present form, however, it relies simply on 
the multiplication of existing habit differentials and thus fails to do 
Justice to Herb’s results. That investigator, it will be remembered, 
modeled her experiment on that of Tolman and Honzik (37), but when 
she introduced food in the maze she put it at the ends of the blind 
alleys instead of in the endbox. During the pre-reward trials, while the 
Control group entered more and more blinds the experimental group 
entered fewer and fewer. Nevertheless, following the introduction of 
food the experimental group increased its blind-alley entrances signifi- 
cantly more than the control group in any equivalent period. al 

This abrupt change of slope iz the opposite direction strongly implies 
that the previous learning was something other than a differential 
Strengthening of overt responses at successive choice points. It suggests 
rather that what was learned at any choice point was an antedating 
reaction to a “dead end” (rsg) in one direction and to a “through road” 
(rse) in the other. We may assume further that the chief source of 
differential motivation was rsg and that in the absence of food this 
Consisted of a return to the home cage or of unimpeded activity. The 
€arly reduction of errors may then be accounted for by either or both 
of two processes: the conditioning of tertiary motivation to rsg and of 
frustration to rsz (e.g) splfrscHreg and s,Hys,F rg). But the discovery 
of food in a blind alley should condition a more powerful rsg to the rsg 
aroused at that choice point, thus tipping the balance in favor of en- 
tering the blind. By virtue of stimulus generalization the same proc- 


* Personal communication. 
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a lesser degree at other choice points and lead to 

peee Kaa e food. Thus we should expect the rapid increase 
as zs i in fact, took place. wk 

Seated wien to Dati Hull's theory with qualifying as- 
sumptions was made by Taylor (35). He took as his point of ai seat 
my analysis of Blodgett's rectangular-maze data (31). My rs ye 
had a number of faults; for one thing, I failed to take account o 
fact that Blodgett’s experimental group developed a slight preference 


however, was on the ground of Parsimony, since Hull’s system, with 
the aid of one or more Propositions, could be shown to predict Blodg- 
ett’s results more efficiently than mine. His achievement hinged on 


constant. This assumption seems to me untenable for the following 
reasons: 


In the first Place Taylor attributed Primary reinforcement to the diminution 
of a primary or unlearned need such as hunger. Yet as examples of decreased 
variability with Practice he used the skilled typist, the expert pianist, and a 
small group of subjects who were paid for their services in a study of autokinetic 
movement, 

Secondly, Taylor based his argument on the ground 
expression of drive and that, therefore, a reduction of Primary drive will lead 
to a reduction of oscillation. This effect becomes conditi 
reducing situation. “Thus when a hungry anim. 
it has Previously discovered food, there is like 
in general irritability” (35, p. 84), But this de. 


al finds itself in a situation where 
ly to be an immediate reduction 


Cut separation, But withou 
een them Taylor's assumption b 

ad hoc. 
Thirdly, althou 


t an objective 
ecomes purely 


learned drive (35, P. 85). But if 
drive it should vary with a Secondary q 
effect, a drive is a drive whether arouse: « In deriving 
Blodgett's results Taylor assigned a the experimental group 
before introduction of reward and a decr 

mental group in the early trials was admittedly 


with a primary one. In 


+ Since the experi- 


i iminishing its exploratory 
drive it is hard to see any logical ground for the distinction, 


heory can be amended to 
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explain the pre-reward as well as post-reward improvement in Blodg- 
ett’s experimental group. As already suggested, this can be done most 
simply by recognizing a weak incentive (rs@*)—e-S-1 escape from maze— 
associated with the endbox. Let us denote the short path by X and the 
long path by Y. Asa result of differential delay, sxHrsc* will be greater 
than sH, thus producing a greater sEr in favor of the shorter 
path, But since rs is weak the difference will be slight, and the over- 
apping of oscillation distributions will keep the percentage of short- 
path choices (%X) not far above 50. When food is introduced and a 
Poach stronger incentive (rsa) is thus associated directly with the end- 
box and indirectly with the choice point, the difference syEny— SyERy 
is abruptly increased. On the assumption that oo remains unaltered, 
%X will also jump. 
T Of course that assumption may not be valid. My criticisms of 
aers position were directed at certain inconsistencies; they leave 
wd main suppositions untouched. The conditions determining So are 
cee wholly unexplored (18, p- 314). Quite aside from any distinction 
ween primary and secondary motivation, Taylor's idea that go is a 
ee function of drive may prove to be correct. In that case the final 
tep of our argument would not follow, since if co increased, for example, 
Proportionally with sEr, the X and Y distributions would still overlap 
to the same degree. i 
It would still be possible, however, to escape from this dilemma. A 
ied out is suggested by Spence’s (34) theory of discrimination learning. 
pence held that the excitatory strength of the stimulus complex on 
either side of a discrimination apparatus is the sum of the excitatory 
tendencies of the component stimuli. The discrimination is learned 
when the excitatory difference between the critical cues becomes great 
ee to outweigh all other differences that might arise in the situa- 
n. 


In much the same fashion we may assume that for Blodgett’s experi- 


mental group during the early trials the endbox (Se) was only one of an 
indefinite number of competing incentives, relatively equal in strength, 
Some favoring a right turn and others a left. Due to oscillation, sHrac* 
Won out in the competition only often enough to produce a small ma- 
Jority of short-path choices. But after food (Sq) had been discovered 
it furnished such a strong incentive that its oscillation hardly over- 
lapped with any of the others; sHrsg' therefore almost invariably 
dominated the animal's choice. Essentially this amendment would 
Suggest that %X without food is largely a function of the relative 
potencies of competing incentives; with food in the endbox %X is 
largely a function of the difference between the sErs associated with 
the two means of getting there. ‘ 

_ 3. Finally I should like to discuss Hull’s own attempt (17) to tailor 
his theory to fit latent learning. Buxton (4) had recently published 
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i i i bined with a 
is di ting monograph. Using a type II design com c F 
eee in the endbox, he had demonstrated for his experi 


-locomotion gradient and a back 
7 oo first trial, Since these phenomena had been deduced from 


y his experimental rats and the diminishing 
- To the six postulates in his 


ton’s proble 
further, however 


three stages, 
an enclosed single-unit T- 
and B to right 
into one of the two endbo; , where they found food for the 
i , they were placed 
nt chose the path 


1. As a result of 
and rg, will be brou 
impulses, s4 and Sp, 
Re 


maze exploration 
ght forward to th 


fractional reactions to the endboxes, r4 
conditioned to th 


e choice point and their Proprioceptive 
e respective approach responses, Rr and 


tT>sr—>R, 
A 
STAGE 1: S 


x, 
K 


TA S4~Rp 
2. Pre-feeding (Se—Re) at A conditions the hunger drive stimulus, Sp, to 
endbox responses, R4. j 
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SsPRa 


aa 
STAGE 2: Sp 
N 


Sa>Re 
3. When the animal reaches the choice point a few seconds later, ra is still 
Perseverating and is now strongly aroused by Sp. Rr is therefore more intensely 
activated than Ry. 
rp—spO Rt 


Ve 
Se 
N 


STAGE 3: TASA 
Sp>ra sa} RR 


TATA SA 


son opg the same reasoning to a succession of choice points in conjunc- 
n with his third supplementary assumption, Hull was able to deduce the 
— features of Buxton’s error data. Although his system has advanced far 
A stage it was in at that time, I assume that his main argument still 
the tai t rests on a number of characteristic assumptions, of which we meyra 
equal owing: (a) Learning is a function of satisfiers. (b) Other things bea 
Reet ape between incompatible responses Is a function of ee pee f: i 

Selene + (c) Total sHr is a function of sHr components. (d) The role of Sp 10 

n is to add a stronger sr component to one response than another. 

My own interpretation resembles Hull’s up to a point. It includes 
the conditioning of endbox reactions to choice-point stimuli in stage 
(1). In stage (2), however, it stresses the association of endbox reactions 
With cating responses (Re) rather than with Sp. And in stage (3) it 
states that the differential arousal of rsa thus produced at the choice 
Point increases sEr in favor of the appropriate response. Learning, 
according to this view, may be largely independent of satisfiers. Se- 
lection is determined not so much by relative sHpr as by relative inten- 
Sity of tertiary motivation, sH reg The chief role of Sp is to establish a 
set toward Ra, which is then differentially blocked or facilitated by ex- 
ternal and tesponse-produced—and surrogate-response-produced— 
stimulation. 

But are the two theories actually different in the sense that they lead 
to different predictions? Since Hull's proof hinges on the greater 
Strength of Sa than Sp, it follows that any means of making it stronger 
should produce a like result. For example, the starting box could be 
made more similar to box A. Again, it should be enough merely to put 
the rat in A without food just before making a choice; the perseverative 
trace of są should then favor a right turn. Evidence against this hy- 
Pothesis was furnished by another part of my experiment. When rats 
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According to Hull's interpretation 


¢ aj 
: n the case of spati y 
3 é 1e res in masterin a choi int hf 
yielded consistently positive results, For yj Isero choice point haen 


r Visual discrimination results here 
? The original experiment would, of course, 


have to be repeated to test the effi t of 
a 24-hour interval between Stages 2 and 3, p akc 
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have been negative. Reynolds’ R-hypothesis was criticized, and another at- 
ag was made to reconcile the findings on spatial and visual discrimination 
ith Lawrence's evidence for a “mediating process” taken into consideration. 
Pee ae changing the amount or palatability of reward on simple locomotor 
et e. a} prep behavioral phenomena were noted—sudden shifts, contrast 
T on ag—and interpretations of the, first two were suggested. Sudden 
en aR ew perme by means of an application of the principle of stimulus 
Poa Sa to reward dimensions. To account for contrast effect an inter- 
Ss E aria le of frustration was introduced; its quantity was assumed to vary 
a function of both amount of reward and degree of change in that respect. 
ca ie of introducing reward on mase performance. Attempts to interpret 
those oe data in terms of reinforcement theory were evaluated, especially 
pen Aeehl and MacCorquodale, Taylor, and Hull. Implications of the 
iter’s hypothesis were suggested as an alternative in each case. 
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COMMENTS ON RAZRAN'S DISCUSSION OF 
STIMULUS GENERALIZATION 


G. ROBERT GRICE 
University of Illinois 


gradients. For example 


“Thus, not a single [one] of Hovland's 20 subjects reveal 
gradient of CR generalization and only one of the three gradi 
differences was statistically reliable.” i 


mize the Importance of variability in behavior 
fact that variability may be superi 
relationships is in no way an argument against the exi 
relationships, This fact of behavioral variability has b 


unction, the greater would be the 
would also be Predicted that there 


in generalization Studies is a] i 

would be obits hon a nee directly analogous to the result that 
if only one or two judgments we 
ulus pair. While a normal ogive 
the constant method if the number of į 


X eine ol judgm i 
while variability may obscure the Ja raent which aa 


AA 
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for individual subjects. This is the order in which the test stimuli are 
presented. This is an inherent difficulty in any generalization study 
in which the same subjects are tested for generalization at different 
points on the stimulus dimension. In another paper, the writer (1) 
has pointed out that, strictly speaking, only one valid measurement 
of generalization may be made for a particular subject. This is because 
of the possible effects of one test trial on subsequent ones. If test trials 
are reinforced, such reinforcement would have the effect of extending 
the generalization gradient. On the other hand, if test trials are not 
reinforced, the picture is complicated by the effects of differential rein- 
forcement, Hovland’s (2) solution to this problem was to counter- 
balance the order of presentation of the test stimuli. Thus, the gen- 
eralization curve for any particular subject would be determined jointly 
by the generalization function and by the order in which the particular 
stimulus was presented. With this procedure, the fundamental law of 
generalization for this dimension could be determined only by de- 
termining the average response to each stimulus with order of presenta- 
tion counterbalanced. 

Similar reasoning with respect to variabil 
the argument concerning the lack of statisti 
adjacent points when gradients are based on the results of groups of 
subjects. The obtaining of statistically significant differences depends 
upon the amount of variability, the size of the sample upon which the 
means are based, and the magnitude of the difference between the 
Means, The magnitude of the difference between the means, in turn, 
depends upon the form of the generalization curve and the distance 
between the two stimuli on the stimulus dimension. Since the varia- 
bility is usually relatively great and the size of the samples relatively 
small, it is not surprising that differences between adjacent or near 
Points on the continuum are not statistically significant. The fact that 
Statistically significant differences are found between points more 
widely separated on the continuum would appear to be proof that such 
gradients do, in fact, exist. The writer suggests that significance of trend 
tests based upon analysis of variance, such as the tests described by 
Linquist (4), would be a more appropriate type of statistical analysis 
to apply in this situation. : 

2. The second point to be discussed here is Razran’s contention 
that generalization gradients are not generated at the time of original 
Conditioning but that ‘‘all effects of generalization are generated during 
tests of generalization.” Since the existence of generalization gradients 
can be known only by performing the operations necessary for their 
Measurement, it would appear that it makes little difference whether 
the theorist assumes that the generalization gradient is generated at 
the time of original conditioning, at the time of the test, or at some 
point in between. Experiments involving additional training or changed 


ity should be applied to 
cal significance between 
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2 See ring 
i l conditioning can have no bea 
i i bsequent to the origina D ag 
oe eee since such procedures might well be expected 
BBR in either case. 
i nature of the response i ‘ aa 
ee aati be determined only by actual an entenent = 
E d at the time of conditioning or a 
t they are developed a : i a 
eee Brows to be Operationally meaningless—at least insof. 
1 


Since generalization 
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REPLY TO GRICE'S “COMMENTS ON RAZRAN’S 
DISCUSSION OF STIMULUS GENERALIZATION” 


GREGORY RAZRAN 
Queens College 


At the time of the writing of my article I was familiar with Hull’s 
Principles of Behavior and the postulate of behavioral oscillation, as 
well as with the text by Hilgard and Marquis and their concept of 
learned mediation as applied to the generalization from a stimulus ob- 
ject to its denoting word in an experiment by Smolenskaya (4, p- 201). 
I am grateful to Dr. Grice for the reminder but do not know in what 
way his comments call for any modification of my article and views. I 
shall take up Grice’s three “points” in an order reversed from the one 
in which they are presented and will add two ‘‘points’’ of my own: 


1. The statement that my experiments on semantic generalization 
are not unqualifiedly comparable with those of sensory (and spatial) 
generalization has my sympathy. But at no time did I say differently, 
ai indeed I even questioned (after Lashley) the unqualified compa- 
rability of human sensory with animal sensory generalizations (6, p. 
256; 7, p. 353). As the reader will remember, my chief source of evidence 
against the generalization views of Pavlov and Hull were results— 
numerous results—of Pavlov’s own animal studies, and it is only when 
striking similarities between animal and human being and between 
sensory and semantic generalization had been unravelled that some com- 
mon mechanisms were suggested. The obvious dependence of semantic 
generalization upon previous learning and association—to which Grice 
devotes half a dozen obvious sentences—hardly needed indication in an 
article whose task was to determine whether all generalization is not 

ue to previous (pre-experimental) learning and association. 

2. The argument (itself faulty; see 6, 8) of testable differences be- 
tween generalization occurring during original conditioning and during 
Subsequent testing is immaterial to my main thesis of suggesting a 

Ypothesis that would, besides obviating a practically untenable neuro- 
Physiology, substitute present and on-the-spot and overt interactions 
and contiguities for past and remote and latent perseverations and 
Potentialities. Should not a behavior theory, other things being equal, 
Prefer that? And what about the “operational” advantages of having 


One less postulate to worry about? 


3. The discussion (again quite obvious) of behavioral oscillation 


1 G. R. Grice, Comments on Razran’s discussion of stimulus generalization. Psychol. 


Bull., 1951, 48, 150-152. 
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t stimuli ion i lly of little relevance, 
d of order of test stimuli presentation is equall c 
sae I do not deny lawfulness in CR generalization but merely claim 


and myself, Grice, like a 
€orists, seems to attach a 


late” in this connection, 9). Nor do Tal 


of these Postulates, even though it has been customary since the days 
of Zoroaster to make Ahriman, the god of darkness, shade the lines of 
Ohrmuzd, the god of light, 


entary 


the CR situations—anq wh 
number of results of Pavloy 
here is much like that obt 
conditioning, Again, j 


y is changed, a good 
CR transfer 


iden called sensory Preconditioning (2, 3) a through what Brog 
been conditioned to the sound of à metronome Gate ae 
metronome) or to the sight of the word metodom i then E 
fest CR transfer to the sight of the metronome (without sounding it), 
there is reason to believe—and subjects’ introspections support the 
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belief—that the transfer is due to the fact that in the original CR situa- 
tion the sight of the metronome was present and co-conditioned as a 
stimulus component through sensory pre-conditioning. Or, generalizing 
and reducing to lowest terms, we may say that in one case the condition- 
ing is to “AB” and the generalization testing is to “AX” and that in 
the other case the conditioning is to “(A)B” and the generalization test- 
ing is also to “AX"—where “A,” “B,” and “X” are stimulus compo- 
nents (or aspects or even configurations) present during original condi- 
tioning or during subsequent testing, and “(A)” is a stimulus component 
invoked during original conditioning through co-conditioning—and 
thus obviate both primary stimulus generalization and mediated gener- 
alization. 

P 5. One other point. Gradients of generalization in the manner of 
Boy and Hull contain, among other things, some unusual and con- 
of ictory assumptions about the capacity of organisms. Such gradients 
k Eeneyalizatioń are obviously at the same time gradients of differentia- 
trial and thus assert that organisms are capable of developing ina few 
oh es of discriminative reactions. Yet it usually requires a 
tion | erable amount of training to form even one discriminative reac- 
subi in the same organisms by the method of contrasts. And no human 
see I am sure, could emulate, with the best CR technique and 
th untary effort, the reported gradient performance of any of Anrep’s 

ree dogs (1). I defy any psychologist to do so. 
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A STATISTICAL CONSIDERATION IN 
PSYCHOLOGICAL RESEARCH 


BRYAN WILKINSON 
Prudential Insurance Company, W.H.O. 


In much psychological investigation, the experimenter is confronted 
with several variables. He hopes that certain significant relationships, 
or differences, may exist between various pairs of these variables with- 
out having logical grounds, a priori, for stating just which pairs they 
might be. To test his idea, the investigator may calculate all possible 
correlation coefficients, critical ratios, t-ratios, F-ratios, or chi-squares— 
depending upon the experimental design. Those pairs of variables which 
show a significant relationship, or difference, are then investigated fur- 


ther—or the experiment may stop at this point with conclusions based 
upon the “significant” findings. 


While the Statistically rigorous invest 
with the above procedure (1) 


bove procedure has been followed, there 


sult ust be analyzed. In this analysis, certain 
Principles regarding significance of findings must be observed (3), In 


the simple experiment where one correlation, F-ratio, t-ratio, or chi- 
Square is calculated 


0.1 per cent, or 


expansion (2). 
ollected in the “blind analy- 
nificant statistics should be 


Tmine if that number is suffi- 
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peny great to indicate a non-chance occurrence. (This applies to 

E oups of correlation coefficients, t-ratios, critical ratios, F-ratios, and 

chi-squares.) 

po course, expanding the binomial to determine the probability in- 
ved can be a laborious task. Although certain tables are available 


TABLE I 


PROBABILITY OF OBTAINING 7 OR MORE SIGNIFICANT STATISTICS BY 
CHANCE IN A GROUP OF N 


(Where statistics are significant at 1 per cent level.) 


n 1 2 3 4 
N 

1 0100 

2 0199 0001 

3 0297 0003 

4 0394 0006 

5 .0490 0010 

6 .0585 0015 

7 0679 0020 

8 0773 0027 0001 

9 .0865 0034 -0001 

10 .0956 -0043 “0001 

11 -1046 .0052 „0002 

12 .1136 -0062 .0002 

13 .1225 -0072 .0003 

14 .1313 .0084 .0003 

15 -1399 -0096 .0004 

16 1485 .0109 .0005 

17 „1571 -0123 .0006 

18 1655 -0138 .0007 

19 1738 0153 0009 

20 1821 .0169 .0010 

21 .1903 0185 .0012 .0001 
22 1984 0189 0013 0001 
23 2064 .0220 .0015 .0001 
24 2143 0239 .0017 0001 
25 2222 0258 0019 0001 


eee 


which expand (p-+9)" where p=.05 or .01, it is the purpose of this paper 
present tables which will furnish the psychologist with the probabili- 
ties of obtaining n or more significant statistics in a set of N on the basis 
of chance alone. It is to be understood that these tables should not 
necessarily be referred to where a priori, rather than a posteriori, logic 
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TABLE II 

PROBABILITY OF OBTAINING n OR More SIGNIFICANT STATISTICS BY 
CHANCE IN A GROUP of N 

(Where statistics are significant at 5 per cent level.) 


| 


1 2 3 

sl -0500 

2 -0975 0025 

3 «1426 0072 -0001 
4 -1855 .0140 -0005 

5 -2262 0226 -0012 

6 -2649 0328 -0022 

7 -3017 0444 -0038 

8 -3366 0573 -0058 

9 -3698 0712 -0084 
10 -4013 0861 -0115 
11 -4312 1019 -0152 
12 -4596 1184 -0196 
13 -4867 1354 -0245 
14 -5123 1530 -0300 
15 -5367 .1709 -0362 
16 -5599 1892 -0429 
Wem 5819 -2078 0502 
18 -6028 2265 -0581 
19 -6226 2453 -0665 
20 -6415 2642 -0755 
21 -6594 2830 -0849 
22 -6765 3018 -0948 
23 -6926 -3206 1052 
24 -7080 -3392 1159 


-0298 0060 -0010 -0001 
25 +7226 -3576 4274 -0341 0072 -0012 -0002 


or the experimental dq 
should be significantly 


1. FISHER, R. A, The design of 
ments. Edinburgh: Oliver & Boyd, 


1935 


2. Hoet, P. G, Introducti 


ical statistics, 


experi- 


ton lo mathemat. 
New York: John 


4 5 6 7 


-0001 
-0002 
-0004 
-0006 
-0010 0001 
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-0055 0006 -0001 
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Stone, C. P. (Ed.) Annual review of psychology. Stanford, Calif.: 
Annual Reviews, Inc., 1950. Pp. vii+330. $6.00. 


The recent increase in the quantity of psychological publications, 
as well as the fission of psychology into many diverse areas, has pre- 
vented most psychologists from maintaining an adequate panoramic 
view of the development of their science. Because of this condition, 
there is urgent need for some sort of periodic review of contemporary 
psychological literature which will enable specialists in one branch 
of the subject to keep in touch with other areas. The first volume of the 
Annual Review of Psychology suggests this need will be competently met. 

This volume contains reviews of recent psychological literature 
(1948-1949) in 18 fields of psychology. The aims set forth by the Edi- 
torial Committee were twofold: (1) that the reviewers “cover princi- 
pally publications . . . which [they] considered most noteworthy... .,” 
and (2) that the reviewers “adopt an interpretative and evaluative 
approach to the literature they selected for review.” What is meant 
by “noteworthy” obviously depends upon individual judgment as to 
what is the most appropriate research strategy to pursue at the present 
Stage of development in the science of psychology. It therefore seems 
justifiable to demand of each reviewer an explicit statement of his 
rationale for the inclusion and exclusion of publications. Many of the 
authors supply such a statement, but most do not. 

Those readers who are familiar with the Robinson-McGeoch-Melton 
tradition in the psychology of learning will be surprised to discover that 
Arthur W. Melton, in his top-notch chapter on recent learning publica- 
tions, chooses to organize it “in terms of the major theoretical problems 
of the learning process, including transfer of learning and retention, but 
with emphasis on the theoretical differences of the Tolman and Hull 
groups.” This writer would be the last to question the wisdom of the 
principle, but it is quite possible at our 
lopment that important findings need 
differences. This comment in no way 
of Melton’s chapter. 


Present primitive stage of deve 
Not be instigated by theoretical 


detracts from the general excellence 
The method uy which the various writers chose to deal with the 


literature under review varied over a wide range. Robert L. Thorndike, 
1n one of the best chapters, “Individual Differences, does much more 
than merely report the findings of the numerous studies. He comes to 
ind the studies and does not hesitate to be criti- 


rips with the ideas behin ees 
cal when necessary. Robert R. Sears, “Personality,” and Carroll L. 


Shartle, “Industrial Psychology," in two other good chapters, follow 
somewhat the same procedure. Because Sears reviews only 39 publica- 


159 


160 BOOK REVIEWS 


i i more intensively with the literature he cites. 
oe beau e why the field of personality, which has cap- 
ake interest of such a large number of psychologists, has the short- 
i es. = 
‘ae The GALT of diewiecioul Processes is handled expertly by Neil R. 
Bartlett, “Vision,” Edwin B. Newman, “Hearing,” and Frank F 
Geldard, ‘‘Somesthesis and the Chemical Senses. It is interesting 
note Bartlett’s concern about the neglect of some important 2 
problems due to the tendency of Federal agencies to support research 
most likely to have practical application. Newman's chapter attempts, 


unlike most other reviews, to integrate apparently discordant data. 
His scholarship is impressive, as is his ple 


fortunately, appears in this volume muc 


d have emerged. 
The chapters in the clinical areas would ben 
overlapping. There are two ch 


Psychotherapy” and “Counseling Methods: T} 


e , One on psychotherapy, 
the other on psychodiagnostics, Howard F. Hunt’ 


h r i t's chapter on psycho- 
diagnostics and William V. Snyder’ i ž a 
excellent., 


David A. 


procedure. 


One cannot read this book in its entiret 
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sof psychology. Although not convinced that his opinion as to the mutual 
interdependence of the different levels of psychology is justified—either 
on methodological or on practical grounds—this reviewer nevertheless 
feels that it would be most unfortunate if the definite trends toward 
fission in psychology were to continue at their present pace. Do not 
psychologists in all areas have common problems? Can we not assist 
each other in the solution of some of these problems? The frequent 
ethnocentric” complaints heard from all the “sub-cultures’’ of our 
psychological community stem mainly from lack of information. If all 
psychologists read the Annual Review of Psychology in its entirety—as 
this writer believes they should—then better understanding might de- 
velop between workers in different fields of psychology. Perhaps here 
will lie the major contribution of this volume. 
y Howarp H. KENDLER. 


New York University. 


Sarcent, S. S. Social psychology: an integrative interpretation. New 
York: Ronald Press Co., 1950. Pp. x+519. $4.50. 


Sargent’s book adds another volume to the spate of competent 
social psychology texts that have appeared since the war. Eclectic 
and relatively elementary, it will recommend itself for its broad cover- 
age, up-to-dateness, and general good sense rather than for theoretical 
incisiveness or detailed treatment of important research areas. Greater 
emphasis is given to sociological contributions than is usual in a psy- 
chologist’s social psychology; indeed, most of the present and tradi- 
tional preoccupations of social psychologists of all persuasions come 1n 
for some attention. The result has both the virtues and the limitations 
of an informed eclecticism. i 
> Part I treats the socialization of the individual, taking as a starting 
point the heredity-environment issue in social psychology and proceed- 
ing, via a consideration of anthropological and sociological evidence 
concerning social influences on personality, to an elementary discussion 
of the process and products of social learning. Part II is devoted to 
the various theories of social motivation, with primary attention to 
S Psychoanalytic mechanisms and to Allport-Cantril-Sherif ego theory. 
In Part III, the “patterning of social behavior” is considered in regard 
t tO language and communication, the forms of social interaction, social 
* Beroups, social roles, and leadership. The section ends with the presenta- 
tion òf a simple “feld theoretical” orientation in which social behavior 
is attributed to three broad categories of interrelated determinants: 
Personality, the social situation, and the individual’s perception of the 
Situation, Applications of social psychology to the understanding of 
Social phenomena comprise Part IV, which completes the book. The 
chapter headings indicate the miscellany of topics singled out here 
for treatment: public opinion, propaganda, mass behavior, social change 
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erning a person’s oinaan M 
avior itself, and situationally organize! 


etim; n with the lamb, disregarding possible incom- 
Patibilities, as when Miller and Dollar terminology is coupled with 
What is essentially a Cognitive field theory. 


- There is rather little theore- 
Sections of the book. Roles, 


l Scd, are preserved intact 
replete with atory schemes of 


2 lected Readings in Socia 
Psychology, as well as to more intensive Sources. The Presentation 15 
clear and well Organized, and the fr quent r 
Maries should Prove pa 


7 e ecapitulations and sum- 
rticularly helpful to the student. 


M. BREWSTER Surtu. 
Vassar College. 
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Gurvitcu, GEORGES. (Ed.) Sociometry in France and the United States. 
A symposium. New York: Beacon House, 1950. Pp. vii+261. 
$7.50. 

The first three numbers of Volume 12 of the journal Sociometry 
have been bound in book form to make an aniversary volume. Roughly 
the sixteen articles constituting the book can be divided into three types: 
Seven contributions of a speculative, theoretical or critical nature deal- 
Ing with sociometry, microsociology and axiology; three articles giving 
the history, application, and present centers of sociometric work; and 
SIX reports of research in which sociometric techniques have been em- 
Ployed. 

. Much of the theoretical and speculative discussion is uninhibited in 

lts praise of the sociometric techniques. J. L. Moreno unabashedly takes 

Credit for saving all the social sciences from sterility and also for estab- 

lishing the basis for a dynamic social revolution. ‘With the cooperation 

of ‘all’ the people we should be able to create a social order worthy of 
the highest aspirations of all times. This, and this alone is the meaning 
of revolutionary, dynamic sociometry” (p. 254). His critical analysis 
of Marxism and his “sociometric theses” of social change are of real 
dialectic interest; but their experimental and practical soundness are, 

In the reviewer's opinion, yet to be demonstrated. Nevertheless, Moreno 

does make a cogent analysis of some of the defects of much modern 

Sociological and social psychological research. ; : 
Georges Gurvitch, in an article entitled ‘“Microsociology and 

Ociometry,” presents a detailed description of his concept of micro- 

Sociology, In general, Gurvitch is favorably inclined toward the socio- 

Metric approach but laments the extent to which the ‘‘We-ness”’ of 

Social relations is untapped by sociometry. René Zazzo considers the 

relations between sociometry and psychology. While recognizing the 

value and uniqueness of Moreno’s work, Zazzo believes that it over- 
emphasizes the affective nature of interpersonal relations. Leopold 

Von Wiese discusses sociometry as represented in Moreno’s Who Shall 

urvive? Paul E. Johnson presents a completely speculative neo- 
theology. It remains for Pitirim Sorokin to examine critically Moreno's 

Concepts of spontaneity and creativity. He raises a number of critical 

questions such as the extent to which creativity and spontaneity, as 

Measured by Moreno’s techniques, are reflctions of genuine spon- 

taneity and creativity, and not simply manifestations of an uninhibited 

Superficiality, In a final article Moreno attempts to answer these 

Criticisms of sociometry. m 
Helen Jennings gives. an historical account of the military use of 

Sociometric and situational tests in a number of countries. She praises 

the Office of Strategic Services program for retaining a large element of 

Spontaneity in its assessments. A listing of sociometric research and 

Work centers in France is given; and Zerka Toeman presents a “History 


of the Sociometric Movement in Headlines.” 
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The research reports are of great see both en gc enin 

i i efinition of one aspect of soc = 

ple a oe they present, Paul Maucorps reports on ate 

tensive sociometric investigation of thirty-five officers being ei “a 

a French military school for staff work, Bengt Danielsson s P y = 

Amazon Indian 8roup suggests an operational definition of TPA 
sons” in simple groups and also presents some Positive evidence o 


he different types of class status in a 


ings by Robert Wherry and Douglas Fryer 
hors were able to gather 


For those interested in soci 


journal Sociometry available, this book off 
this growing field. The revi 
contains many typographi 


cal errors and parts of 
ble; the price, $7,50 


Some charts are illegi- 
, Seems excessive. 


AEN LAUNOR F, CARTER. 
University of Rochester. 


Ropacx, A, A. Personality in theory and ractice.1 Cambrid e, Mass.: 
Sci-Art Publishers, 1950, Pp. 437, $3.75. 5 


original and thought-provoking work by the learned 


e Psychology of Character. In 


; i e integrated organiz: 
affective, conative, and 


j y; v Physical characteristics of an individual as it 
manifests itself in focal distinctness and carrying a special meaning 
to others” (the italicized words refer to th 

1 The original book, now out of print, Personality, the crux of social intercourse (1931), 
constitutes about a fifth of the present text, A review of it by G. W. Allport appeared 
in Psychol. Bull., 1932, 26, 359-360. 
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definition in Warren's Dictionary of Psychology). This latter phrase 
has been added in accordance with his view that personality, like char- 
acter, should be evaluated. In this respect, then, Roback’s view is 
much like May’s concept of ‘‘social-stimulus value,” and likewise has 
the weaknesses which have been noted by several writers, notably, 
G. W. Allport. One might also criticize the word “integrated” in Ro- 
back’s definition, connoting as it does um fait accompli, by asking to 
what degree integration must be achieved in order that the term “‘per- 
sonality” may be applicable. Are children, for example, automatically 
disfranchised as possessors of personality because their “integrations” 
are unfinished? 

After a discussion of “trait” as the unit of personality which follows 
along the lines drawn by G. W. Allport, we are treated to a challenging 
chapter on the determinants of personality. Here Roback seeks to lay 
bare the implicit assumptions of the strictly environmentalistic inter- 
Pretations. But he is not so naive as to ignore completely the effects 
of environment. Thus, he writes, ‘‘our dispute is not with a moderate 
8eneticism, but with an immoderate environmentalism.” Undoubtedly 
Psychologists—perhaps, more especially American—under the combined 
impact of behaviorism, sociology, and cultural anthropology, have been 
neglecting, or worse still, ignoring the nativistic determinants of per- 
sonality. But, ultimately, we must make a choice between these two 
Contenders, Shall the choice be on the basis of some aesthetic or meta- 
Physical quality inherent in the one or the other, or on their respective 
Merits to initiate crucial experiments or empirical studies to prove or 
disprove themselves? The latter alternative, of course, is more in keep- 


ing with our scientific interest and should become a competitive motive 
€tween the two camps. Roback's uncompromising but witty polemic 
Sets well the stage for the first round in the comeback of the undying 
Mstinctivist position.? A 
Perhaps the most original ideas in the book are to be found in the 
chapters’ on “Meaning and the Personal Idiom,” “The Adequacy 
alence of Personality,” and “The Criterion of Personality.” In the 
first of these Roback insists—not unlike the Freudians—that our seem- 
lush, appear as disjecta membra, 
Jave, nevertheless, a meaning peculiar to ourselves—our “personal 
idiom.” Furthermore, were it not for the differences in these acts from 
Person to person we could scarcely be aware of the ‘aroma’ of personal- 
lty. Good and well. But how shall we ascribe meaning, and from whose 
rame of reference? Here, however, we are left to our own devices. In 
the following chapter Roback defines his concept, “adequacy valence, 
as “a personality nucleus which... represents an ideal relationship 


reatise written from the same vantage point is Helge 
's folly?, Cambridge; Mass.: Sci.-Art Publishers, 1950. 
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between the individual and society.” Thus defined, he then =m a 
“the ingredients of our personality which together constitute genie 
worth. ...” He finds it in a triad: independence, insight, and ips 
ment. This selection, of course, is arbitrary and suffers accordingly t 
fate of all such selections in ethics as elsewhere. Nevertheless, the idea 
underlying Roback’s selection is commendable. Psychologists ee 
a person’s intelligence, attitudes, aptitudes—why not his total wort i 
In the chapter, “The Criterion of Personality,” the author denies tha 
personality evaluated is coterminous with character. Rather, the latter 
“connotes a fighting spirit on behalf of the regulative principles,” while 
the former connotes sympathy and “the extent of the influence a per- 
i general good over a period of time.” It is 
hard to see the boundaries that Roback tries to erect here, for the 
“regulative principles” (liberty, justice, truth, world progress, etc.) 


seem to mean the same thing as “the general good.” Nevertheless, 
people do evaluate one another as “ 


gists, armed with refined techniques, 


with these worthy matters. Whethe 
of character or evaluation 
Matters is evaluation! 

In fine, this book is like a gadfly dissatisfied with much of present 
day psychology. Its needling questio 


$ far towards disturb- 
ing psychologists out of thej f: 


most psychologists of personality, 


prove to be of even 
themselves became i 


I its students. Indeed, no 
gy should miss readi 
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we can about it. To this end the author brings together the theories 
of anxiety “offered by modern explorers in different areas of our cul- 
ture,” searches them for common elements, and attempts to construct 
a coherent and comprehensive synthesis. Though written by a psychol- 
ogist, the book is not intended only for professional colleagues but for 
all serious students of human problems. 

The generous scope is apparent throughout the first half of the book. 
From the philosophical predecessors of modern theorists of anxiety 
the author chooses Spinoza, Pascal, and especially the subtle Kierke- 
gaard. His biological sources include Goldstein, Cannon, and the current 
workers in psychosomatic medicine, Animal and child psychology are 
searched, then psychotherapy, an order of presentation which gives 
one of the odd sensation of jumping from Mowrer back to Freud but 
which valuably widens the now well worn path from Freud through 
Adler to Horney and Sullivan. The cultural approach is chiefly repre- 
sented by Tawney, Fromm, and Kardiner, but wide historical reading 
also informs this stimulating chapter. There is a refreshing freedom 
from departmentalized thinking; rather, the progress through this series 
of skilfully condensed surveys has the character of a continuous journey 
a places the problem of anxiety in the full perspective of human 
ife, 

The first and larger section of the book is brought to a close with a 
chapter entitled ‘Summary and Synthesis of Theories of Anxiety. 
It is more summary than synthesis. My first feeling, however, that the 
author had failed to achieve a tight and logical synthesis was soon tem- 
pered by the realization that he had perhaps hoped for more synthesis 
than the nature of the problem allowed. Part of the problem of anxiety 
is to discover the nature of the reaction itself and to work out both the 
gross and subtle effects on personality produced by the necessity for 
defense. Another large part, it seems to me, consists of pointing out the 
myriad circumstances in which anxiety is aroused—myriad because 
personality is essentially complicated, ramified, set in a host of physical 
and cultural circumstances. Freud, Horney, Kierkegaard, Fromm 
Point out somewhat different circumstances under which threat arises; 
all are “true” and they do not have to be synthesized. My only serious 
criticism of this chapter, therefore, is of the author's distinction between 
anxiety. and fear, a point to which he devotes considerable discussion. 
He makes the distinction by means of two criteria: (1) anxiety is diffuse 
and objectless, fear specific and object-related; (2) anxiety is provoked 

Y threat to some value felt essential to existence as a personality, 
fear is provoked by threat to some merely peripheral value. I do not 
believe that these two criteria can be worked simultaneously, and in any 
event I wonder if the distinction between anxiety and fear is not more 


verbal than biological. 


The second part of the book consists of case studies, one from the 
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i i of 

author’s psychoanalytic practice and parteen froni : special sted f 
i fuge home. In rea ing these cases 

unmarried mothers at a re 2 : Cn ae 
i 4 the rest of the boo 
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eae dimensions of the consulting room. I did not feel that ue 

reports were combed free of Rorschach clichés and pat psychodyna E 

foreaistions, especially those concerning rejection by the mother, a 
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Harvard University, 


HARSH, C. M., AND ScHRICKEL, H. G, Personality development and assess- 
ment. New York: Ronald Press Co., 1950. Pp. vii+518. $5.00. 
Books on “personality” hay 
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still poorly systematized approach. The remaining chapters in Part IJ 
deal with an introduction to Personality Measurement or assessment and 
the problem of trait Organization, 
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_ The authors would be hard pressed to justify as unbiased the selec- 
tion of concepts used, the amount of space devoted to various topics, 
and the inclusion and exclusion of topics. Surely there is some implicit 
theory or bias to this book, as in all books, and perhaps it would have 
been better to make it explicit and then have the opportunity not only 
to organize data into logical headings but also into systematic con- 
structs. Failure to do this involves the necessity to cover many Over- 
lapping concepts (i.e., anxiety, inferiority, guilt, conflict, etc.) as if they 
were all quite different things. Although the authors are aware of the 
Problem, this book perhaps abets rather than discourages the prolifera- 
tion of non-operationally defined constructs in this area where investi- 
gation and prediction are already relatively difficult. 

This book remains, however, a highly readable and informative book 
which will serve as an excellent text in beginning courses in personality 
and development and which will be enjoyed by students. It might be 
well for instructors to supplement the text with some discussion of the 
need for operational definition and systematic formulation of experi- 
mentally testable hypotheses in a field where communication is low and 
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The Ohio State University. 


Newcoms, Tueopore M. Social psychology. 
1950. Pp. xi+690. $4.50. 


This newcomer among social psychology texts consummates the 
wedding of psychology and sociology in the author’s thinking, research, 
and teaching. Newcomb has been a leader among those who are con- 
vinced that psychology and sociology complement one another and who 
have been striving to bring these disciplines into more intimate relations. 
His Social Psychology should enhance his leadership in this inter-discipli- 
nary group since it appears to do a distinctly better job of relating cer- 
a key concepts and principles of the two fields than any previous 

ext. 

An introductory text in social psychology should offer the student 
a synthesis of the field in terms of concepts and principles which reflect 
a consistent theoretical viewpoint. Newcomb’s text embodies this vir- 
tue. Social psychology is defined as the study of individuals interacting, 
that is, perceiving and responding to each other’s responses. Sociology 
(or cultural anthropology) enters the picture inasmuch as individuals 
Usually interact in structured group contexts where they are under 


Constraint to perform their prescribed roles in compliance with group 
norms, The bulk of this text is.devoted to showing how (or how pro- 
foundly) group roles and norms affect the individual’s personality 
and his interaction with others. To this end, Newcomb marshals 


Psychological, sociological, and anthropological research findings with 
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in childhood. Attitude change, on the other hand, is fairly well out- 
lined by research findings, and Newcomb devotes the bulk of two chap- 
ters to this subject. This account is largely in terms of perceptual 
reorganization rather than learning theory, with emphasis placed on 
changes in socially conditioned frames of reference. 

One of the more difficult decisions confronting the writer of a social 
Psychology text is how fully to discuss personality structure. New- 
comb centers his discussion on those aspects of personality which are 
most evidently affected by social influences. He recognizes the role of 
constitutional factors in personality organization and attributes “tem- 
Peramental” or “expressive” traits to them. Legitimately, he elects 
Not to discuss these factors, limiting his account to “directive” factors 
such as motives, motive patterns, self-other attitudes, and frames of 
reference, all of which are discussed primarily in their relations to group 
influences, He devotes considerable attention to personality dynamics, 
Particularly in relation to the concept of “self,” the hierarchical struc- 
bi of attitudes, and the interplay of motives, perceptions, and atti- 

udes, 

Individual similarities and differences in personality as revealed in 
attitudes and social behavior offer an important test of Newcomb's 
account of personality in terms of group influences. He passes this test 
well by accounting for similarities in terms of common group experi- 
ences, differences in terms of distinctive group experiences. The unique- 
ness of individual personality is easily accounted for by pointing to the 
unique combinations of social influences with which each individual's 
multiple group memberships supply him. An important contribution 
of Newcomb’s account of personality in society is his discussion of ways 
in which personality conflict is related to conflicting roles and norms in 
the various groups to which the individual belongs. 

If one looks for the contributions of sociological theory to New- 
Comb's viewpoint, he finds essentially an analysis of group structure in 
terms of interlocking roles and group norms (Chap. 8). It is hard to 
find a page in the book where the discussion does not relate to roles or 
Norms, However, Newcomb makes clear that these group factors affect 
Individuals only through interaction with other individuals. And so 
the theory called for in social psychology is primarily a theory of the 
interaction of individuals in face-to-face groups. As Newcomb points 
out, the interaction of individuals is the meeting-ground of individual 
Psychology and sociology. Appropriately, sociologists (such as Bales 
With his “interaction process analysis”) and psychologists are now 
working jointly toward developing interaction theory. , , 

To this reviewer, the greatest missed opportunity in Newcomb’s 
text is his failure to venture a specific and integrated account of inter- 
action. This may seem an odd complaint since he builds his entire pres- 
entation around analyzing the effects on the individual of his interaction 
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questions which students are apt to raise. Probably the tables would be 
improved by supplying titles, and more consistent use might be made of 
italics in defining terms. Some of the terms used, such as ‘‘dependable 
motive” and “marginal man,” may prove more confusing than helpful 
to this developing science. 

_ An outstanding feature in the development of this text as a teaching 
instrument is the fact that a mimeographed edition was used and a 
research evaluation (to be published) made on the basis of student 
reactions. When will the day come for supplanting the primitive form 
of professional evaluation represented by this review with a research 
evaluation based on reactions of a sample of instructors who might 
use (or have used) the book as a text? 

All in all, Newcomb’s Social Psychology appears to be an able and 
valuable synthesis of concepts and principles drawn from general psy- 
chology, the psychology of personality, sociology, and cultural anthro- 
pology. It is a dignified and scholarly work which reflects the exacting 
requirements of science. Yet it is clear, vivid, and interesting through- 
out. Here, then, is a text well suited to win the strong endorsement of 
scientist, instructor, and student alike. 
GLEN HEATHERS. 
The Fels Research Institute. 


AtLrort, G. W. The individual and his religion. New York: Mac- 


millan, 1950. Pp. viii+147. $2.50. 

It may be just a coincidence, but Allport’s title is reminiscent of 
The Individual and His Own, curiously enough, perhaps the most 
iconoclastic work produced in the nineteenth century. Max Stirner s 
(ie., Kaspar Schmidt’s) formidable book was more appealing to the 
youth of the latter half of the century than the Kinsey Report is to the 
Present generation. Allport’s title, however, has a sound reason per se, 
the idea behind it being the fact that religion is an individual experience 
and cannot be treated en gros. It is evident that the author is not con- 
cerned with dogmatic or organized religion but with the sentiment as 
such, 
In his search for a definition of the religious sentiment, Allport 
appears to be partial to the German writers, Schleiermacher, Otto, 
Wobbermin, Max Weber. Yet it was in France that the psychology 
of religion had its beginning, and it was largely the French influence 
which gave impetus to William James. It is perhaps an oversight that 
Allport has not so much as mentioned the Franco-Jewish social philoso- 
whose large volume on religion has been a 
Stand-by for a whole generation of sociologists, not only in the French- 
Speaking countries. Yet we can hardly expect a complete Baedeker 
within the compass of restricted travel; and the author has been highly 
discriminating in his selection of opinion before concluding that ‘‘there 
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quisition, is a forthright examination of the whole religious situation in 
a psychological light. At no time is there any attempt made to by-pass 
the knotty problems which present themselves to the serious student. 

A. A. RoBack. 


Cambridge, Massachusetts. 


Munn, N. L. Handbook of psychological research on the rat. New York: 
Houghton Mifflin, 1950. Pp. xxvit598. $7.50. 


There is a mere handful of psychologists who can give us a whole 
series of outstanding books. Professor Munn is one of them. This is his 
fourth book, and he has done it again—a monumental and magnificent 
job! It is scholarly, exceedingly thorough, well written, well illustrated, 
and very timely. , 

In a way this is a revision of Professor Munn’s earlier book (1933), 
An Introduction to Animal Psychology. That one was about the rat, 
and this one is too. The first book, however, had only six hundred 
references, and this one has twenty-five hundred—an increase of four- 
fold—which is virtually all of the articles that have ever been written 
about the rat as an experimental subject. So Professor Munn had to 
make a difficult choice, whether to write a textbook based on a selected 
Minority of research or a handbook that somehow covered them all. 
Fortunately for psychologists—and their students, too, I think—he 
chose to do the handbook. The result is an amazingly complete cover- 
age of research on the behavior of rats. , 

_ The main text of the book is 480 pages of double-column print. It 
IS organized into 10 chapters and 101 major subdivisions. A very 
attractive and well-designed table of contents lists all the divisions, 
Major and minor, and thus makes the book much more usable. There 
are 180 illustrations and 15 tables. These have been selected and pre- 
sented with care to show major methods and results of research. It is 
helpful in this kind of book that they are also listed in the front matter. 
Following the main text is an appendix listing more than fifty books 
in comparative psychology, another appendix giving many additional 
references to research with other vertebrate and invertebrate animals, 
and finally an appendix giving about twenty-five hundred wee e 
rat behavior—a really comprehensive bibliography. The author an 
the publishers are to be commended especially for the very attractive 
way in which the book has been prepared and manufactured. iad 

As a handbook, it will be extremely valuable for all an ogists 
doing research, or interested in research, with rats. Its men on 
are: (1) “Introduction” (including the care and peo o aia an 
research procedures), 2) “Unlearned Behavior, ® jig ctiv- 
ity,” (4) “Motive, Emotions and Hoarding, (5) “Sensory pope) 
(6) “The Role of Sensory Processes 10 Maze Behavior,” (7) e 
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of the phyletic series, and the instructor can supplement his lectures 
and reading assignments from these other materials. 

All in all then, although it is a handbook, it is also an excellent 
textbook, and I hope teachers will consider it for their courses in com- 
parative and animal psychology. It might also serve very well in courses 
in advanced general psychology. 

Your reviewer is so impressed with this book that he feels he can not 
do it justice in this brief space. Moreover, what minor faults it has do 
not deserve to be mentioned alongside its exceptional merits. Few, if 
any, authors could do what Dr. Munn has done, and none has! He has 
rendered an outstanding service to his colleagues, for which they cer- 
tainly will be grateful. Many a student will thank him too. 

C. T. MORGAN. 

The Johns Hopkins University. 


Katz, Davin. Gestalt psychology: its nature and significance. (2nd Ed., 
English trans. by Robert Tyson.) New York: Ronald Press, 1950. 
Pp. x+175. $3.00. 

This book is, with certain exceptions, a series of 29 précis about the 
concepts, principles, and theoretical applications of Gestalt psychology. 
Katz writes clearly, succinctly, and with a mature perspective, and his 
translator has put his thought into equally happy English. The first 
half of the volume—the first 16 of his neat, well-integrated, little chap- 
ters—gives as clear, as intelligible, and as unbiased a view of Gestalt 
psychology as can be found today. The treatment is more extended than 
the histories and system-books provide, and it is less technical, Jess 
argumentative, and less interrupted by references to personal opinions 
of the great Gestaltpsychologen than are the more technical accounts 
which quote the literature and cite the details of research. Katz is 
persuasively dogmatic. He mentions particular persons and researches 
only casually, confining himself to what seem to him and to this reader 
the incontrovertible facts which have passed from the realm of person- 
alization to the common domain of science. It is refres 
kind of sure discussion in psychology. 

The chapters are truly short. Nine of the 29 chapters are three pages 
long or less, and 24 of them are seven pages or less. These pages are, 
moreover, little pages—about four hundred words each. Any journalist 
knows that reading is made easier when subdivision is frequent and clear, 
and Katz himself in his discussion of mental work in this book shows 
that efficiency is greater when the total task is clearly separated into 
smaller parts. Here, however, we have no caption-writer’s artificial 
separations, for Katz has aimed each précis at a specific goal of under- 
standing. The reader is not left in suspense by unresolved argument 
nor crowded into acceptance because his doubts and reservations have 
become too many to remember. The author teaches him comfortably 
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topics within these fields but do not reorient them, not if Katz's words 
about them are all there is to say. Especially in the final chapters does 
his selection seem arbitrary and not rounded out into the perfect précis 
that were his first chapters. To write the title “Medical Psychology” 
and then to discuss nothing but perception of form in hemianopsia, 
is to reduce this part of the discussion to mere incidental comment on 
a pertinent but adventitious topic. 

Presumably the author is less at home in these later chapters, and 
thus the reader feels that he is being less expertly led. Let me give one 
example. Katz objects to associationism as dealing with separate con- 
nections and being atomistic. He gives many instances (chaps. 20-22) 
to show how the total constellation of the task determines learning, the 
formation of new mental structures. In other contexts he cites Hering 
and Ehrenfels as having anticipated the Gestalt psychologists in recog- 
nizing the importance of the influence of a whole field upon its parts. 
Why should he not, therefore, mention Ebbinghaus here instead of 
leaving the reader to think that nineteenth-century connectionism was 
thoroughly atomistic? Is there any law of Ebbinghaus’ in his Ueber das 
Gedächtnis of 1885 that does not show how the total task overrules the 
simple law of frequency of contiguity? That it takes more repetitions 
to learn a longer series is a fact comparable to Hering’s noting that in 
visual contrast the retina acts as a whole. 

_ The other difficulty with the latter part of the book (chaps. 21-23) 

lies in Katz's departure from his rule of presenting only facts and princi- 
ples while he omits detailed discussion of the supporting research. In 
these chapters he launches into description of certain experiments from 
his own laboratory, studies of mental work, connectiv 
tal dazzle, and the transposition of action forms. (‘‘Mental dazzle” 
is the confusion that arises when instruction or information is given too 
rapidly for immediate comprehension, the state from which Katz so 
ably protects the readers of his book.) These experiments are original, 
interesting, germane each to its topic, but so are the many other experi- 
ments which the author cites, some of them now become classical in 
Gestalt literature. A book is not a suitable place for the description of 
experimental techniques nor for the presentation of the raw data from 
which conclusions are drawn. Katz gives these results in new chapters 
which were added in this second edition, and in doing so he spoils the 
artistry of his book. If the journal sources for these researches are not 
easily accessible to the readers of the discussion (and they seem not to 
be), then the experiments could be described in appendices with only 
their conclusions cited in the text like the conclusions of all of the other 
Pieces of experimental work. P N : 

The book was published first in Swedish in 1942, then in German in 
1944. “The second edition, radically revised all through and with four 
new chapters added (chaps. 13, 21-23), came out in German in 1948, and 
now in English with a preface dated March, 1949. The publisher has 
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5 EDWIN G. BORING. 
Harvard University. 
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is too unrelated to behavior, too much sheer description of structure 
without reference to functioning. Chapter 9 is devoted to organs of 
adjustment in the lower animals, a condensed course in comparative 
anatomy. The chapter on heredity might just as well be found in any 
biological text, for practically the only reference to human heredity is a 
short treatment of its complexity and a concluding statement that 
from our study of the principles governing the transmission of traits, 
we can see that man’s structure is largely inherited and that certain lim- 
its are set for him by the kind and quality of organism he inherits.” 
P The five chapters of Part IV dealing with integrated behavior are 
Observing,” “Learning,” “Efficient Learning in College,” “Tntelli- 
gence,” and “Vocational Guidance.” The logic of placing “Vocational 
Guidance” under a section on integrated behavior is a bit puzzling. The 
absence of chapters on thinking and emotions is noticeable, and some 
will miss the present-day treatment of personality. 
The book as a whole is well written and adequately documented. 
The authors have carried through their intended stress on biological 
and social factors. Those teachers of the beginning course who empha- 
size these factors in their presentation will certainly want to consider 


adoption of this text. C.N. R AD 
. N. REXROAD. 


Stephens College. 


KLINEBERG, Orro. Tensions affecting international understanding. 
New York: Social Science Research Council, Bulletin 62, 1950. 
Pp. xi+227. $1.75. 


Klineberg’s survey of research on tensions affecting international 
understanding is treated in four parts: (1) personality in relation to 
nationality, (2) national stereotypes, (3) attitudes and their modifica- 
tion, and (4) influences making for aggression. The first of these topics 
is examined with full reference to the relevant literature. The latter 
three are illustrated by a sampling of representative studies. This 
monograph cannot serve, therefore, as a bibilography, but it 1s most 
unlikely that any of the conclusions drawn from this survey would suffer 
substantial modification by any research omitted from consideration. 

The conclusion one must draw from this monograph is that the social 
sciences are ill-prepared to deal with international tensions either con- 
ceptually or pragmatically. In each of the four areas investigated by 
Klineberg there is a paucity of material that can be made to add up 
unequivocally to any general conclusion. One seeks in vain for a hard 
base of interrelated data or systematic theory upon which to build any 
programs designed to improve materially international understanding. 

The following more specific conclusions seem to be warranted: (1), 
No empirically-based descriptions of national differences 1n personality 
have been made with sufficient reliability to produce substantial agree- 
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discuss a wide variety of problems of blindness. Thirty-one contribu- 
tors, of whom ten are themselves blind, have contributed thirty-three 
chapters divided into seven parts: History and Welfare, Education and 
Psychology, Vocational Considerations, The Military Blinded, Time- 
Tested Boons to the Blind, Exploration of New Technological Horizons, 
and Ophthalmological Factors. Of specific psychological interest are 
chapters by Kathryn E. Maxfield on “The Preschool Blind Child’; 
Berthold Lowenfeld, ‘‘Psychological Foundation of Special Methods in 
Teaching Blind Children”; Samuel P. Hayes, “Measuring the Intelli- 
gence of the Blind’; Thomas D. Cutsforth, ‘‘Personality and Social 
Adjustment Among the Blind’; Edward A. Jerome and Harold Pro- 
shansky, “Factors in the Assay and Use of Guidance Devices”; and 
Karl S. Lashley, “Psychological Problems in the Development of In- 
strumental Aids for the Blind.” These chapters are selected for mention 
because of their direct psychological content. However, the material 
concerned with the extent and care of the blind in the United States 
and other countries, problems of educational and vocational rehabilita- 
tion, methods of communication and travel aids, and the modern en- 
gineering efforts to develop electronic devices as aids in obstacle de- 
tection and in reading are of interest in considering the many problems 
of adjustment. ' 

The volume by Chevigny and Braverman is a more personalized 
account of the adjustmental problems which face the blind. The senior 
author, who is himself blind, has collaborated with a clinical psycholo- 
gist to explore the problems of blindness, especially as they relate to 
the usual social attitude toward this handicap. ; 

_In both of these volumes and especially in the second one there 1s 
evident a hope, or perhaps a demand, that the blind be given an oppor- 
tunity to compete within their abilities for roles in our society. His- 
torically the blind have been considered rather hopeless objects of 
charity. Chevigny in particular protests this status, and there is abun- 
dant evidence in both volumes that, given opportunity for individual 
activity, the blind will show achievement in many directions com- 
parable to that of the sighted. While the problem of blindness has 
significant sociological and educational facets, the fundamental prob- 
lems are psychological both in the areas of perception and of personality 
adjustment. Both books will of course be read with profit by all persons 
working with the blind, but they should not be neglected by psycholo- 
gists working with any handicapped group, and they have much of 
value for clinical psychologists in general. 
C. M. LouTTIT. 
University of Illinois. 


GREENBLATT, M., ARNOT, R., AND SOLOMON, H. C. (Eds.) Studies in 
lobotomy. New York: Grune & Stratton, 1950. Pp. x+495. $10.00. 


This book of 25 chapters summarizes the experience which was 


184 BOOK REVIEWS 


i i i 1944 using trans- 

i the Boston Psychopathic Hospital since ) 4 

Saas DORES on more than five hundred mental patients, The i 

if chapters were written by different investigators and vary in m 
eom pletene and adequacy. Chapters 1, 2, 3, 4, and 11 introduce t 


nomic nervous system, bladder control, skin temperature, pain, electro- 
encephalography, sociometric measures, and occupational therapy. 
Chapter 22, by C: R. Atwell, reports psychometric results on nine 
patients tested before and after operation with the Rorschach, sorting 
tests, and the Shipley test, Because of the paucity of patient material 


Suitable for psychometric Study, little was elicited by these methods. 
The follow-up studies are the first of their sort which are based on 
a large enough group of Patients 


So that one may have confidence in 


27 per cent of the patients. 
Ppetite was shown by all patients after operation. Lack 
tabi tiveness, and combativeness were 
. ability and outs okenness we increased. 
r work adjustment Varied, Ih his ad 
was not on as hig 


‘eager t 
h a level as bef n general this adjustmen 
£77 psychosur oe oft, et of illness, 


i ¢: ie . he 
community, 45 wer 4 F e hospital and living in t 
at ; 
; of 104 Patients stil] in the us, 23 of fair status, and 9 of 


the ons 


h 

status, 27 of fair, and 7 of poor tatus R Re ood tsal 
Despite many favorable signs, how, 

, e s 

plained, for the presence of even on Paate i Akee 


BOOK REVIEWS 185 


tom in an otherwise symptom-free person could at times cripple the 
group activities and spoil the freedom and happiness of the entire fam- 
ily.” The lobotomized patients in the community were not more 

negative” members of society than they had been before their illness. 
These persons had never contributed their share to the community’s 
activities before illness, and even among cases with best results from 
lobotomy many were still minus quantities. It is not the degree of as- 
sumption of financial responsibility by the patient that is disturbing 
so much as it is the unproductive or unoccupied attitudes. 

Other traits or characteristics which have been mentioned as ap- 
pearing after operation and hence probably attributable to lobotomy 
are alcoholic excesses, restlessness, irritability, poor appearance, Over- 
talkativeness, deficiencies in insight, and lack of ability to do calcula- 
tions. Of these only greater irritability and decreased ability to do 
calculations were actually increased in frequency of appearance. Other 
traits in the list were more often “normalized” than “abnormalized.” 
The only one of these traits complained of by the patients was the 
feeling of increased irritability. In general, patients and relatives re- 
ported that preoperative moral, social, and religious attitudes continued 
to operate after lobotomy although many patients reported that there 
was a reduction in guilt feelings, modesty, and embarrassment 1n 
association with sexual activity. h 

_ Based on this survey the investigators drew up 4 profile or descrip- 
tion of the “ideal” patient most likely to respond favorably to lobotomy: 
(Starred items below are of special importance.) Such a patient would 
be married, have children, be a college graduate, Protestant, hos- 
pitalized less than two years and sick less than four years after having 
had previous remissions from attacks of mental illness, free of organic 
brain damage, rapid onset,* had had electric shock therapy, had been 
sociable, not particularly irritable, of good family, social, and yocational 
adjustment. During his present illness he should have had no auditory 
hallucinations,* retained some insight,* had no delusions or ideas of 
reference, been depressed or elated but not apathetic, and have had 
some compulsive-obesssive* symptoms. (heen pay wate 
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This book has been hailed as a monumental work in the compara- 
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tively new psychiatric field of psychosurgery. There is no mor he 
it is a fine example of cooperative research in which discipli Diets 
psychiatry, psychology, and neurosurgery have for once let down bed 
barriers and joined forces to consider a question which has been ei 
many times, namely, “What are the effects, if any, upon a patient v 
undergoes partial ablation of the frontal cortex?” trol 
or practically the first time in psychosurgical research, a een oie 
group was used, However, the reviewer feels that the method of se a 
ing the control group and the experimental group (24 cases in ea 
group) is open to question. 
The method used in selecting control and experimental group” 
involved a matching technique in which two lists were drawn from 
master list which included age, sex, marital condition, IQ, yan pir 
nal preoperative diagnosis, previous EST, insulin, metrazol, enp ni 
hospitalization, and previous admissions. “The judgment as to which 
One of the pair of matched patients was to be operated upon was made 
on the basis of medico-surgical and Prognostic Considerations, evidence 
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Chapter 2 deals with prognostic expectation of patients under 
ordinary institutional care. This chapter is of great interest since it 
brings up the question as to spontaneous recovery in patients with 
Psychoses of approximately the same severity as those which the pa- 
tients in the control and experimental groups had. The authors state, 

Bearing these facts in mind, it can be assumed with reasonable cer- 
santy that any improvement shown in the series of patients treated 
f nay was due to topectomy operation” (p. 29). The reviewer 
co. that this statement is somewhat optimistic since “total-push” 
ie al was not tried in the 500 cases on which these findings were 

Section II of this work, entitled “Medical Survey,” describes in 
detail the laboratory findings and the physical examinations of the 
paniens in the study. As with the remaining chapters of the book, a 
roads summary enables the reader quickly to survey the results. (Of 
a a particular interest to psychologists are the findings in this section 
fee fields of audition and vestibular function. The authors found 
oft topectomy did not influence auditory function directly and was 

en useful in making uncooperative patients more accessible to audio- 
8raphic tests. É 
te Chapter IX, dealing with vestibular function, is of particular in- 

rest to the experimental psychologist, mainly from the instrumental 
Point of view. The description of the Holsopple chair, used to obtain 


Cinematic records of the nystagmus reaction, will help other experi- 


Mental psychologists in dealing with this somewhat neglected aspect 


e perception. Holsopple has devoted many years to this sensory proc- 
Ss and at last has succeeded in overcoming the technical difficulties 
always present in previous rotational studies, namely that of con- 
trolled acceleration. In general, the authors found that topectomy 
resulted in lengthening of nystagmus time and that there was & positive 
relationship (r= +4.15) between the amount of tissue removed and the 
objective scores. They observe, however, that more extensive testing 
should be done ‘before this evidence can be accepted as conclusive. 
Chapter X, dealing with the visual apparatus, reveals that in the 
Present sample there is no effect of partial ablation of the frontal as 
on visual acuity, acuity of peripheral vision, and color ki ea sel 
estingly, there a some change noted in the autokinetic P enom 4 
it appeared to be absent three weeks postoperatively and t a 
ati three months postoperatively. This recovery is not complete; 
he patterns “simpler” after the operation. |, : 
Section III is SS ent particular interest to clinical psychologists. 
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point is interesting since it shows more than ever the need of careful 
control groups. Accounting for spontaneous remissions in younger pa- 
tients with short psychotic histories has been the bane of investigators 
in the field of psychiatric research for many years. 

Fully aware of the fallacies of nosological classification, the authors 
make a few tentative statements about the type of illness which re- 
sponds to psychosurgery. These are of interest, particularly if one 
considers that lobotomy has been recommended in anxiety neurosis. 
Although no psychoneurotic patients were included in this sample, the 
authors of this section state, ‘One should be hesitant to recommend 
operation for only but the most severe neurotics and then only if in- 
tensive and skillful psychotherapy has proved valueless” (p. 428). They 
feel that only schizophrenics with affect somewhat appropriate to 
ideation should be used as subjects. This obviously includes the better 
integrated schizophrenic with whom, naturally, results would be more 
striking. They feel that a manic-depressive in the depressed phase is a 
good candidate. They do not have evidence on psychopaths but feel 
that tension in this type of personality is not of the same kind as that 
relieved in psychotic patients. They do not feel that surgery can re- 
place EST as a treatment of choice. Lastly, the improvement resulting 
from operative procedure is basically due to a change in affective re- 
sponse, and no patient was actually worse after the operation. Some 
cases showed temporary improvement only to have a relapse. à 

We see then that the effects of the removal of the frontal lobe tissue 
are not definitely established, although the Greystone study has added 
immeasurably to our knowledge of this problem and has uncovered 
new problems. The reviewer believes that improvement of the control 
group by use of pseudo-lobotomy and ‘‘total-push”’ therapy, including 
individual and group therapy, will yield additional knowledge concern- 
ing the effects of lobotomy. The Greystone study does show that 
selection of patients for lobotomy is still a difficult problem and that it 
should not be taken as lightly as it has been in the past. “The psychia- 
trists’ therapeutic armamentarium,” to quote Heath, still includes 


intensive therapy- 
py FRAMPTON B. PRICE. 


Veterans Administration Hospital, Roseburg, Oregon. 


BOOKS AND MATERIALS RECEIVED 


ADINARAYAN, S. P. The human mind. L 


ondon: Hutchinson Ha 
$200 vate” New York: Longmans, Green.) Pp, 195. $1.60 text! 
$2.00 trade. 


Boner, Davin P. J did not ee ie das, Urbana, Ill.: Univ. 
inois Press, 1949, P . xix+220. $3.5 5 
si pel BENJAMIN. The nature and efficacy of methods of anash D 
reasoning problems. Psychological Monographs No. 313 (Vol. 64, No. 26. 
Washington, D, C.: American Psychological Assn., 1950. Pp. v+26. 
$1.00. , ens 
CAMPBELL, Percy A, Our natural unwerse—including man. Ph 
delphia: College Offset Press, 1950. Pp. iv+75. $2.00. P 
CANTRIL, HADLEY (Ed.) Public opinion 1935-1946. Princeton, 
N. J.: Princeton Univ. Press, 1951. Pp. lix+1191. $25.00. k: 
CANTRIL, HADLEY. The “why” of man's experience. New York: 
Macmillan, 1950. Pp. xiii +198, $2.75. 


- An introduction to personality study. New 
P- vii+235. $1.60 text; $2.00 trade: 
Docreray, FLoyp C., AND Lang, Gornam G. Psychology. (2n 
Ed.) New York: Prentice-Hall, 1950. Pp, Vili+564, $3.75. 
ND MILLER, NEAL E Personality and psycho- 
therapy. New York: X - Xili +488, $5.00. r 
he Thematic Appercephon 


bt - 64, No. 9), Washington, 


Sexi . Pp. v+48, BaD Pi 
. rle + ic Books, 

1950. Pp. 338, $3.50, ©” Psychoanalysis, New York: Basic 
ISCHER, SIEGFRIED. rinciples of general hopathology. New 

: : n 

gik: Philosophica] Library, 1950. p mage prs g 
RISCH, KARL VON. Bees; their vision, chemical senses, and language. 
thaca, N, Y.: Cornel] Univ. Press, 195 
Gipson, James J 


Thep ti ` <P. xii+119. $3.00. i 
. er ne : 
ton Mifflin, 1950. fe, oes eee visual world, Boston: Houg: 
GOULDNER, ALVIN 


AL i .00. 

; ; W. (Ed.) Studies į ; T. 
democratic action, New Movies ey 850, pa ri. Leadership A 
specife contina E C. Group life: The nalure and treatment of its 
$4.75. "NSW York: Philosophical Library, 1950. Pp. xvi +357. 

Grimes, Jonn M 
the mentally ill — 
Pp. 237. $5.00, 
GULLIKSEN, Harorp. Theory of m 
1950. Pp. xix+486. $6.00. of mental 4 


190 


AURICE. When minds J of 
£0 wrong, A simple story 
Past, present and future, Chinn Author, 1949. 


ests. New York: Wiley, 


s 


> —- 


BOOKS AND MATERIALS RECEIVED 191 


KAUFMANN, WALTER A. Nietssche: philosopher, psychologist, anti- 
A Princeton, N. J.: Princeton Univ. Press, 1950. Pp. xi+409. 

KORNER, Ija N. Some aspects of the problem of repression: Re- 
pressive forgetting. New York: Bureau of Publications, Teachers Coll, 
Columbia Univ., 1950. Pp. 60. $2.10. 

Lorp, Epitn. Experimentally induced variations in Rorschach per- 
formance. Psychological Monographs No. 316 (Vol. 64, No. 10). Wash- 
ington, D. C.: American Psychological Assn., 1950. Pp. 34. $1.00. 

MEEHL, PAuL E. Using the Minnesota M ultiphasic Personality Inven- 
tory in counseling; a summary of selected new research results. St. Paul, 
Minn.: Advisement & Guidance Section, VRED, VA Center, Fort 


Snelling, 1950. Pp. 42. (Mimeographed.) 
Mever, Max F. How we hear. How tones make music. Boston: 
Charles T. Branford, 1950. Pp. 117. $2,50: 
MORLAND, NIGEL. An outline of scientific criminology. New York: 
Philosophical Library, 1950. Pp. 287. $4-75- 
Mowrer, O. HOBART. Learning theory and persona 
New York: Ronald, 1950; Pp. xviii +776. $750. aa 
NUTTIN, JOSEPH. Psychanal. yse et conception spiritualiste de l'homme. 
Louvain, Belgium: Editions de l'Institut Supérieur de Philosophie, 
1950. Pp. 436. $2.80. 140 fr. b. l l 
Persons, Srow. (Ed.) Evolutionary thought în America. New Haven: 
Yale Univ. Press, 1950. Pp. x+462. $5.00. , j 
PFEIFFER, JOHN. Genetics—the science of heredity. Public Affairs 
samphlet No. 165. New York: Public Affairs Committee, 1950. Pp. 
- $.20. 
Pracer, Jean. The psychology of intelligence. New York: Harcourt, 
Brace, 1950. Pp. viii +182. $ 
sg i ly NICOLAS. 
Icago: iv. of Chicago 
Eee H. H., DRUCKER, A. J. AND CHRISTENSEN, H T: 
Courtship conduct as viewed by high school youth. (Report of Poll No. 27 
of The Purdue Opinion Panel, Vol. 10, No. 2, December, 1950.) La- 
Ayette, Ind.: Division of Educational Reference, Purdue Univ., 1950. 
«ihe i hed. 
: tna TE oe Mutable and immutable. Chicago: Henry 
Regnery, 1950. Pp. x+365. $5.00 
Rocers, Care R. Client-cent 
Mifflin, 1951. Pp. xii+560- $4.00. Ta f 
ROSENBLUETH, ARTURO. The transmission of nerve impulses at 
neuroeffecior junctions and peripheral synapses. New York: Wiley, 
1950. Pp. xiv+325. $6.00. 
SCHEINFELD, AMRAM. The new you and heredity. Philadelphia: 
J. B. Lippincott, 1950. Pp. xxii +616. $5.00. 


lity dynamics. 


al biology of social behavior. 


M athematic 
Pp. xii-+256. $5.00. 


Press, 1951. 


ered therapy. Boston: Houghton 


2 we BOOKS AND MATERIALS RECEIVED E 
19 =, 
MARGARET, TOWNSEND, AGATHA, Jacoss, se si 
ae ee E. Introduction to lesting and the eed 
ony ioe Records Bureau, August, 1950. Pp. vii+ = Chica 
eae ae ELIZABETH A. SRA Better Reading Book 2. 
ie Research Associates, 1950. Pp. 88. $1.55, _ — 
Scienc ER, Martin. The validity of a multiple-choice proje: (Vol. 64, 
Peete Screening. Psychological Monographs No. 314 


7 > C.: American Psychological Assn., 1950. Pp. 
v+40. $1.00 


; in 

STOLZENBERG, JAcos. Psychosomatics and Suggestion pee 

dentistry. New York: Philosophical Library, 1950, Pp. xi+1 Ay IL) 
STONE, CALVIN P, (Ed.) Annual review of psychology. ( 


k Reviews, 1951, Pp. ix+389. $6.00. hilare 

TEMPLIN, Mivbrep C, he development of reasoning in “Mong 

i e hearing. (Institute of Child Welfare 1080 
graph No. 24.) Minneapolis, Minn.: Uniy, of Minnesota Press, 

- xii+143, $3.00. » A 
a e Culture in crisis: 4 study of the Hopi Indians 
New York: Harper, 1950, P. xxiv+-221, $4.00. i. aj” 

THURsToNE, L. L. Thurstone temperament schedule (with manu 
i i Research Associates, 1950. $.75, 


evaluation of bersonality-trait ratings oblat 


SSessment interviews Psychological Monographs Noi 
317 (Vol 64, No. 1 ashington, - C.: American Psycholog 
Assn., 1950, Pp. vi-+24, $1.00 
Wricur 


s 0- 
‘ ARKER, ROGER G. Methods in psych 
logical ecology; a Progress repor 

erent 


fi 
awrence, Kan.: Field Study % | 
lor, Univ, of Kansas, 1950. 

Bulletin analy 


ona in infancy and ear Zal 
the Annual Spring Conference o; ucation and the Exceptiona 
Child, Langhorne, Pa’; Child Research 
1950. Pp. 48, 


Clinic, The Woods Schools, 


Psychology and P 


in undersea warfare. Panel on 
Undersea Warfare, N D. 
$2.25. 


; -: Committee BE 
earch Council, 1949. Pp, x+451. 
Research relating to children: An inventor jes in progress: 

Y of studies in p id 

(July 1, 1949-March 31, 1950.) Clearingh i ch in Chi 
Life. Washington, D 4 ity ag Resear 


-i Federa ecurity A Social Security 
Administration, Children’s Bureau, 1950, Doreen 


Pp. 374 A-316 F+-xv. 


pe 
i 


3 


J 


i 
a 


| 
Y 


Vol. 48, No. 3 : MER ğ 
Psychological Bulletin. 


SALIVARY pH AS A PSYCHOPHYSIOLOGICAL 
VARIABLE! 


J. C. GILCHRIST? anp ERNEST FURCHTGOTT? 
University of California, Los Angeles 


There are many suggestions in the literature of the biological sciences 
that the pH of saliva‘ may be a valuable tool for the diagnosis and pre- 
diction of behavior. These suggestions arise from two major consider- 
ations. First, the salivary glands are dually innervated by the sympa- 
thetic and the parasympathetic nervous systems and, consequently, 
emay furnish indices of autonomic balance. Secondly, it is well known 
‘that extreme shifts in the pH of blood bring about behavioral changes 
ranging from tetany in alkalinosis to coma in acidosis. The blood, how- 
ever, is well buffered, and minor shifts in the organism’s acid-base bal- 
ance do not appear in blood pH determination. Since saliva is less well 
buffered, it seems possible that its pH may serve as an index of the 
acid-base balance of the fluid matrix. Wenger’s (58) recent study of Air 
Forces personnel supports at least the first of these two possibilities. 
That study showed salivary pH to be significantly related to other 

. autonomic nervous system functions and demonstrated that it can be 
used to estimate autonomic balance. Such findings indicate that a re- 
view of the literature pertaining to salivary pH may be valuable. 

Starr (49), in his paper in 1922, presented the results of earlier in- 
vestigators dating back to Donné’s observations in 1833. The present 
review attempts to cover the work done in the field since 1922. Particu- 
lar attention is devoted to recent reports which, since the advent of 
electrometric methods, provide the most reliable data. 


j à 
1 The authors wish to express their appreciation to ea ene eae 
this review and assisting them in its preparation. 
* Now at the University of Wisconsin. 


* Now at the University of Tennessee. Pte 
‘ pH refers to the elate ET of H+ and OH- ions within a substance 
and thereby its actual acidity or alkalinity. The pH value is the negative logarithm (the 
sign is dropped for convenience) of the concentration of the hydrogen ion in gram atoms 
per liter. A pH of less than 7 denotes acidity, whereas a pH of greater than 7 denotes 
alkalinity. 
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METHODS OF COLLECTION AND MEASUREMENT 
It should be pointed out at once that a majority of reports dealing 
with determinations of salivary pH have made use of data obtained 
from mixed whole saliva. A few investigators, however, have collected 
the secretions of individual glands. In most cases they worked with the 
parotids and employed a Lashley disk (34) attached by negative pres- 
sure over the orifice of the gland. There are several modifications of this 
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(22) even reports that 
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saliva stored in a small Pyrex bottle fitted with an airtight cap remains 
unchanged in pH for 48 hours. 

As Starr (51) and others have pointed out, neither titration nor 
colorimetric indicators provide entirely satisfactory salivary pH deter- 
minations. Titration must be questioned because the concentration of 
hydrogen ions in a given volume of liquid, rather than the quantity of 
alkali replaced in the course of titration, determines the significant 
biological properties of most fluids. The efficiency of the liquid colori- 
metric indicators is impaired due to the wide variation in the turgidity 
of saliva. This, of course, makes for varying degrees of chromatic satu- 
ration in the indicator, since these methods require the use of a color 
comparator with the same light source used for illuminating both the 
standards and the material to be tested. 

_Glaubiger and Falk (23) concluded from a series of investigations 
using clectrometric and colorimetric techniques that the latter may be 
used if they are checked regularly with standard solutions and if de- 
terminations are needed only within 0.3 pH. Paper colorimetric indi- 
Cators, in the main, are designed to measure only within the nearest 
0.5 PH unit and have only a short range. The Wulff paper indicator 
Strip is designed to be used for turbid, viscous materials with an ac- 
curacy of 0.1 pH unit, although by the use of standard buffer solutions 
it is claimed that the accuracy can be extended to 0.05 pH unit. No 
data have been found which compare this technique with other colori- 
metric methods. 

Most investigators regard electrometric techniques as the only ones 
Providing accurate pH determinations, and the glass electrode is the 
Most frequently used today. Soyenkoff and Hinch (48) claim that the 
difference in using a quinhydrone electrode is less than 0.02 pH, but 

€ssinger (56) notes that the potential drift is greater with increased 
deviation of the oxidation-reduction potential from zero. He describes 
a vacuum tube potentiometer which eliminates this drift. 

Microtechniques are now being used by some workers, and studies 
in situ appear possible. Schmidt-Nielsen (45) recently published a 
Method for microdetermination which produces fairly reliable results 
With less than 0.10 ml. of saliva required for determination. A Billman- 
type (7) quinhydrone capillary electrode is employed, filled with about 
0.05 ml. of a standard buffer solution. Claff and Swenson (15) describe 
another technique for the determination of samples of biological fluids 
as small as 0.005 ml. Nims’s (40) glass electrode and apparatus used 
to measure the pH of the brain surface in vivo could be adopted to de- 
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termine the pH of salivary glands in situ. Stephan Sg tras ee 
an antimony electrode to measure the pH of the tooth aie cal “adie 
might also be modified to measure salivary pH. Recent wi 


i i mmercial 
cates that direct oral measurements are possible with small co 
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pH VALUES ror HUMAN SALIVA 


: i ving an 
Until recently, most authors have considered saliva as ha 


alkaline reaction. 


7 ical 
(See Zoethout and Tuttle [62, p. 343] for a typi 


ined in ten of 
statement of this position.) Table I shows the results obtained i 

TABLE I 

REPORTED VALUES oF SALIVARY pH 


N Collection Measurement 
Investigator Method Method 
Brawley (12) Expectoration Colorimetric 

(liquid) 
Carlson & Mc- Expectoration Colorimetric 
Kinstry (14) (liquid) 
Eisenbrandt (19) Expectoration 


Eisenbrandt (20) Expectoration 


Gans (21) 


Expectoration 
Reindel (42) 
Rich (43) Expectoration 
Starr (50) Expectoration 


Wenger (58) Drawn from oral 


cavity under 
Negative pres. 
sure 


Wenger, Furcht- 
gott, & Voas 
(59) 


Drawn from oral 
cavity under 
negative pres- 
sure 


Electrometric 
Electrometric 
Colorimetric 


(liquid) 
Colorimetric 


Electrometric 


Colorimetric 
(liquid) 


Colorimetric 
(paper) 


Electrometric 


Samples and Sub. jects 


1 sample from each of 1826 
males and 1578 females, 
aged 3 weeks-101 years 

1 sample from each of 127 
male college students 

276 samples from 5 sub- 
jects at 9, 11, 1, 3, and 5 
o'clock during the day 

1552 samples from 7 sub- 
jects at hourly intervals 
during the day for 1 
week of each month for 
1 year 

1 sample from each of 90 
subjects 

50 cases with “normal” 
gastric acidity 

3 samples from each of 57 


subjects 2 hours after 
meals 


610 samples from 228 sub- 
jects 


1 sample from each of 488 
aviation Students; 225 
operational fatigue cases; 
hospitalized psy- 
choneurotic Patients; 
166 army returnees 
without Operational fa- 
tigue 
Sample from each of 69 


College students (both 
Sexes) 


= 


pH Values Reported 


M =6.75 (Males = 6.765 
Femalés =6.73) 

Mdn =6.84 

M =6,85 

Range =6.66 to 7.02 

M =6.72, o =.242 


M =6.64, aar =.006 


Range =6,0 to 7.0 
39 of 50 cases rai 
between 6.9 and i 
4 =6.82 fi 
wae. =5.88 to 1s 
with 31% of ol 
vations >7.0 

M =6.6 

Mdn =6.6 Gas 

Range =5.95 to i ‘the 
with 86.6% © 
samples between 
6.55 and 7,00 

M 37.2, o =0.4 

M =7.1, o =0.5 


M =6.9, o =0.7 


M =6.9, ¢ =0.6 


M =6.45, ¢ =0.41 
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eo Se studies of mixed unstimulated® saliva in normal 
BEd TAR Althðugh several of the studies are incompletely de- 
TA a Je ly, and only eight of the ten report even so much as the 
Poed + of these eight studies report fairly consistent results. The 
Peite ce ns were 6.75, 6.85, 6.72, 6.64, 6.82, 6.78, and 6.45. Three 
ae Pere A used colorimetric techniques, while four sets of data 
a ea E, Of the remaining experiments only 
te dicat Y ues consistently on the alkaline side. This group of stud- 
Bedard = t hat the pH of mixed unstimulated human saliva is slightly 
6.85. Ries its actual mean value at some point between 6.45 and 

ieee er values reported by Wenger (58) remain to be explained. 
different m ence is available on the comparative contributions of the 
Ebe g ands. The Schmidt-Nielsen study (46) provides the only 
A ie, of parotid and submaxillary pH measured in the 
ides ite dae average parotid pH for seven subjects, tested four 
maxilla: yY, R measured electrometrically, was 5.81, and that for sub- 
trical anf aie: was 6.39. Winsor and Korchin (60), also using elec- 
Subjects A s, report 5.83 as the mean parotid pH for several hundred 
i n s we have seen, these are considerably lower values for mixed 
Ais gen those of other investigators when similar measuring tech- 
make ae employed. It would seem that the various salivary glands 
surprisin ering: contributions to the whole, a conclusion which is not 
while He since the parotids are composed largely of serous-type cells, 
cells. Tt submaxillary and sublingual glands contain mucous-type 
ipati remains for future research to determine the differential partic- 

on of the different glands on the results obtained for mixed saliva. 


SEASONAL VARIATIONS 


at addition to the problem of measurement itself, there are questions 
of th Thing the effects of experimental conditions on salivary pH. One 
hae questions is that of seasonal variations. Eisenbrandt (20), meas- 
my g 1552 specimens from seven subjects tested at bihourly intervals 
3 one week of each month for one year, found by an analysis of vari- 
nce that the pH of the group was significantly variable from month 


5 month at each bihourly period. 
ee seasonal variations were ODS* 
ces was made to correlate them w! 
the y, a study by Berg et al. (3) may be 
PH of venous blood measured in a long 
flow was not elicited by the injection 
ating material in the oral cavity. 


served in the above study, no at- 
th atmospheric conditions.’ In- 
compared. They found that 
‘tudinal study of six dogs and | 


bu f $ 
of sti Unstimulated” means here that the salivary 
imulants intravenously or by placing a stimul: 


ft 
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A eer we the 
six human beings for one year correlated with a significance above th 


; : r- 
1 per cent level with barometric pressure and aif temperature. The co 
relations were: 


Baromeiric Air 

Pressure Temperature 
Human venous blood.... . ay if -47 
Canine venous blood...... -69 245 


The relationship between air temperature and pH was marked only at 
higher temperatures. Bearing more directly upon the problem is the 
preliminary study by Wenger (58) on 180 Air Forces cadets over a B 
month period. He obtained a correlation of +.21 between salivary p 

and air temperature, and +.06 between salivary pH and barometric 


A À x g ir 
pressure when the relationship between barometric pressure, and a 
temperature was partialed out, 


Insofar as there: is 


ee 
tures, where changes can be e 
; . cur 
tionships between temperatu 


DIURNAL VARI 
Henderson and Millet (27) 


begins to a 


ATIONS 


State that saliva is most acid in the sine 
Pproach neutrality immediately, rises t 
PS to acidity afterw; 


llowing which i drop. The 
ita ’ h ro 
determinations were done peas there is another ial 


our days, although his 
and Millet (27). Measut 
he found the lowest pH T 
ncrease reaching its peak sey 
ine of the pH values. Smit 


occur after arising, followe 
after lunch, which was fol 
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a oe are a quinhydrone electrode on an unspecified number 
The owe a dene data similar to those of Henderson and Millet (27). 
tin os p 7 recorded in the morning; this was followed by a rise 
= a its mekim about four hours after breakfast and then the pH 
ae e Eisenbrandt (19) examined 276 specimens of five sub- 
ae TA and found that the lowest pH occurred in the 
G REA 0 saga an increased pH at 11 A.M. and a peak at 5 P.M. 
ited es reese (25) studied three groups which were differ- 
Ee ileht Tad o of diurnal and nocturnal activity. Group 1, active 
neg A n a diurnal pH of 6.7 and a nocturnal pH of 6.7. Group 2, 
AA a eight hours of sleep at night, had a diurnal pH of 6.7 and a 
had es pH of 6.1. Group 3, consisting of ambulant and bed patients, 
of ai a: gi pH of 6.3 and a nocturnal pH of 6.1. The saliva consisted 
beh ~ expectorated specimens, and the pH was determined with a 
(46) E oar electrode. In contrast to these studies, Schmidt-Nielsen 
a ln his technique which has been described previously, examined 
Ge oe saliva of five subjects four times daily and the saliva of 
houe ıbjects seven times daily at regular intervals during the 24- 
p EN and found no diurnal or nocturnal variations in the pH 
mee saliva. However, he did find fluctuations in the pH of sub- 
pve ary saliva. Wenger (58), in his study of 180 Air Forces cadets, 
hope an r of +.19 between time of day and salivary pH. In a 
30 recent study, Wenger, Furchtgott, and Voas (59) found that with 
z subjects whose salivary pH was measured at 10 A.M. and again 
at 2 p.m., the difference between the means was insignificant (C.R. =5) 
and that the two measurements correlated with an 7 of +.69. No 
attempt was made to control the subjects’ usual eating habits, but 
Subjects were instructed to refrain from eating for two hours prior to 
measurement, and presumably most of the measurements were ob- 
tained after the ingestion of the morning and the noon meals, re- 
Spectively. 
Although these results are not entirely consistent, it would seem that 
When diurnal variations in salivary pH are found, the values are not 
Specifically related to the time of day but, rather, to physical activity 
and to the ingestion of food, both of which may increase pH temporarily. 


DIET 
Diet apparently has no effect upon salivary pH. Smith (47) fed an 
n the stomach increases salivary flow. 


the presence of food i 
p. 201-202) this finding 


between rate of flow and pH (see p 
he above studies. 


° Lashley (34) found that 
a bed with the relationship 
ould account for the peaks in t 
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Jug) : igh in 

ecified number of subjects a high protein diet, a dict PEA 

Nalco and sodium citrate, and a high carbohydrate diet. inet 

7 Hof the subjects was independent of the diet fed, in es foie 
E E pH, which was affected by the diets. Clark et al. a s 


p the 
measuring salivary pH soon afee of 
it was independent of the charac 


CHEMICAL STIMULANTS IN THE ORAL CAVITY 


-zew (A 
strated in animal and human subjects by Popow and ranges Ca 
Bienka and Sczepansky (5), Bienka (6), Krassusky et al. (33), S at the 
‘sor and Korchin (60). These latter authors, however, state th 


liva, 
roportional to the rate of flow of eae 
and thus the pH of the sti ing substance may have only an in 


å $ de- 
lling salivary flow which, as will be 
scribed later, bears a direct relationship to salivary pH. 


Jaw Movements 


» wh 
» found an increa 
. : £ jelsen 
Sneezing, coughin § produce a similar rise. Schmidt-Niels 
(46) recorded an 


icrease from 5.62 to 6.68 pH units after coughin’ 
X instry (14) also found an increased pH after jaw MOA 
ments, while Winsor and Korchin (60), working with parotid glans, 
found that the jaw movement, regardless of the nature of the Ehen 
object, produced an increased rate of flow which was almost directly 
Proportional to pH, 

Wenger, Furch ) measured electrometrically thé 
PH of saliva in th subjects and compared the ae 
value obtained by direct Measuremen With that obtained by a vacuu 
suction collectio €wing movements were involve 

he mean of th » and that of the latter was 6.45. Sa 
though the difference jg not Statistically Significant, it is in the expecte 
direction, i 
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A : RATE OF SALIVARY FLOW 
ne SM pe above Winsor and Korchin (60), working with 
of flow a a aged 13-23, found a direct relationship between rate 
Pte a. in salivary pH. Determining the pH electrometrically, they 
Pe ae rate of secretion of the parotid gland is paralleled 
secretion ae pnb ui pH. Conversely, a decreased rate of parotid 
etre en ok luces a more acid saliva. Wenger (58) also obtained 
His E a aat of +.44) between salivary pH and output in 
BRO an of aviation students, and for 201 Operational Fatigue pa- 
ae ke ki o +.30 was obtained. All pH determinations in this study 
These eans of nitrazene paper indicators. 
fatigue ace agree with the observations that, in acidosis (4) and 
ea ih, when the blood lactate is high and there is an interchange 
Move ES 2 substance and the gland bicarbonate, the rate of secretion 
The abo € pH is also decreased. , } 
subhuman kg results are at variance, however, with those obtained on 
ia dnversel su jects. Brassfield (8) found that the secretory rate in dogs 
gland ES ae to pH. Increasing the cellular acidity of the 
secretion a the destruction of acetylcholine, resulting in an increased 
a T e effect is similar to observations in other cholinergic sys- 
with EAN ing to Brassfield, who further states that “variations in base 
gland a ae in rate of secretion, the type of metabolism within the 
(p. 48) Ta important factors in determining the reactions of saliva 
TE eek e work of Bienka (5), Bienka and Sczepansky (6), and Bronk 
Proporti (13) agrees with that of Brassfield—i.e., that pH is inversely 
WER T to rate of flow. Kesztyüs and Martin (30) also report that 
thereto, secretion is accompanied by a decreased content of Na and 
above e of total base, which means that the pH will be lowered. The 
oe studies were conducted primarily on the submaxillary glands of 
Bee pele reasons present them 
ae the human studies and those on 1 nT 
dru udies of nonhuman animals elicited saliva by artificial means (e.g., 
8s, electrical current, etc.) which may produce different results. In 
ies Baxter (2) has demonstrated that the composition of saliva after 
arpine stimulation is different from that obtained by the use of an 


e . 
lectrical current. 

urthermore, the studies on human subjects employed either 
ed saliva” or secretions of the parotids only, while the nonhuman 
ee Were obtained from ‘the submaxillary glands. The differences, 
erefore, may be due to the differential activity of these glands upon 


selves for the discrepancies be- 
other animals. The first is that 


“mixi 


+ 
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stimulation. Stavraky (53), for example, has shown that the two glands 
react differently to adrenaline following the previous administration of 
pilocarpine; and it is even more appropriate to note the results of 
Holzléhner and Airapetianz (38), who found that sympathetic stimula- 
tion of the submaxillary glands in dogs produced an increase in secre- 
tion. This is in contrast to the parotids, where sympathetic stimulation 
results in an inhibition of salivary flow. The above findings, taken in 
conjunction with the work of Kesztyiis and Martin (31) (who report a 
lower pH for sympathetically than for parasympathetically stimulated 
submaxillary saliva in dogs), give a plausible explanation for the ap- 
parent contradictions between the human and other animal studies as 
regards the relationship between rate of flow and pH. The direct re- 
lationship between rate of flow and pH observed in human subjects is 
probably due to an increased pH with parasympathetic stimulation of 
the parotids, which also produces an increased rate of flow. The inverse 
relationship between rate of flow and pH in dogs is due to sympathetic 
stimulation of the submaxillary glands, which raises the rate of flow 
while at the same time it lowers the pH. From the available data it 
would appear, therefore, that the relationship between rate of flow and 
salivary pH is an indirect one, expressing mainly the increased pH re- 
sulting from parasympathetic stimulation, which in the case of the parot- 
ids or mixed saliva is also associated with increased rate of flow. 


pH or THE BLOOD AND OTHER Bopy FLUIDS 


Hugh and Marenczi (29), Gregersen and Ingalls (24), and DeBeer 
and Wilson (18) found a rise in salivary pH in animals following a slow 
or moderate intravenous injection of hydrochloric acid. However, 2C- 
cording to Benetate and Oprisiu (4), when the concentration of acid is 
increased, or in acidosis, or after exercise, the pH of saliva follows that of 
blood, i.e., it drops. Leung (35) also reported that the pH of human $a- 
liva decreases under a lowered oxygen tension, and similar results were 
previously reported by Starr (50). f ' 

Brassfield and Hong (11) found no change in either flow or pH after 
intravenous injections of lactic and hydrochloric acids, while sodium 
carbonate and sodium bicarbonate decreased the flow aut increased the 
pH of dogs’ submaxillary saliva, and ammonium hydroxide and am- 
monium carbonate increased the flow and decreased pH, according tO 
Krassusky et al. (33) and Brassfield et al. (10). The latter authors relate 

the apparently contradictory results obtained with the ammoniu™ 
compounds to their anti-cholinesterase activity. Previously, Brassfield 
and Hands (9) reported the same conclusions. They also noted that 


I 


JAn aTr we 


# 
« 
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procedures which caused a greater pH increase in blood than in saliva 
also decreased the salivary flow, while in those cases in which there was 
a sharper rise in the salivary than in the blood pH, the rate of salivary 
flow was increased. Overventilation, for example, produced an increase 
in both blood and salivary pH, with a lesser increase in the former 
and an accompanying increased salivary flow. Again, in 1945, Brass- 
field (8) described some experiments in which he stimulated the sub- 
maxillary glands of dogs continuously with pilocarpine and confirmed 
his earlier findings. He says of this work: “The lowering of the CO. 
tension of the blood increases the COs gradient between the gland 
cell and the blood, thereby providing a means for rapidly decreasing the 
COs tension of saliva and the increasing salivary pH. Since the change in 
Salivary PH is much smaller than the pH change in the arterial blood, 
it is obvious that some other factor is also involved in determining the 
Salivary pH” (p. 47). The other factors, according to Brassfield, are the 
tate of secretion and the type of metabolism in the gland. 

Although this evidence may appear to vitiate the hypothesis that 
Salivary pH does not follow blood pH, actually it does not do so, for the 
typical finding has been that salivary pH and blood pH do not parallel 
One another until drastic changes have been made in the blood pH. Ap- 
Parently, a restatement of the position is necessary. Salivary pH will 
follow blood pH only when extensive or long-sustained changes occur in 
the blood. With lesser or phasic changes, salivary pH may even shift.in 
the opposite direction, depending upon other effects of the particular 


Substance eliciting the change. 
FATIGUE 


Since Starr (51) reported a lowering of pH in subjects whose energy 
level was seemingly lowered, a number of experimenters have described 
Similar findings. “Henderson and Millet (27) recorded a drop of pH in 
ne fatigued subject; and Baker and Eye (1), measuring pH electro- 
metrically in four subjects, also noted a drop during rest after exercise. 
Winsor and Korchin (60) tested several subjects electrometrically and 
found a drop in pH after exercise, and Nekrasov and Khranilova (39) 
also reported similar results. These data are in accord with the experi- 
ments on HCI injections and the expectations with regard to acidosis. 


OTHER PHYSIOLOGICAL MEASURES 
. Korchin and Winsor (32) tested the rate of salivary flow in 123 sub- 
Jects aged 12-49 and found that it was not related to height, age, pulse 
Tate, or systolic or diastolic blood pressure. Since the same authors 
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found a direct relationship between rate of flow and pH, it might be in- 
ferred that these factors are not related to the pH of saliva. Deakins 
et al. (17) also found no correlation between rate of flow and the age of 
their subjects. Wenger (58) found that, for 488 aviation students, sali- 
vary pH had no correlation greater than .15 with any of 24 other physio- 
logical measures except salivary output; however, in a similar study of 
201 Operational Fatigue patients, Wenger (58) found correlations of .28 
with palmar conductance, —.20 with sublingual temperature, and —.20 
with Oz consumption. In a factor analysis of this latter study, salivary 


pH showed the highest correlation (.48) with a factor expressing the 
autonomic nervous system. 


“ORGANIC” DYSFUNCTION 


Stengel (53) determined colorimetrically the pH of saliva in patients 
with different gastric disorders and found that the pH was not signifi- 
cantly different in subjects with gastric hyper- or hypoacidity. Reindel 
(42) tested the pH of 50 subjects colorimetrically. /In 88 per cent of the 
cases a “normal” gastric acidity was accompanied by a “normal” sali- 
vary pH. Of 22 cases of hypoacidity, 77 per cent exhibited a decreased 
salivary PH. In the group with hyperacidity, 73 per cent had an in- 
creased salivary pH. This would indicate an inverse relationship be- 
tween salivary and gastric acidity in patients with gastric disorders; 
however, Wenger (58) found that the salivary pH of 21 peptic ulcer 
Patients did not vary significantly from a group of 488 aviation cadets. 

Mayr (37) found that the salivary pH of 25 psoriasis patients ranged 
between 6.9 and 8.4, with most of the determinations on the alķaline 
side, while the range for eczema patients was 6.3 to 7.4, with most of the 


subjects approaching normality. Wenger (58) found no significant de- 
viations in salivary pH in 16 asthma patients. 


BEHAVIOR 

Among the earliest studies 
havior was Starr’s (51) investi 
of emotional stimuli. Secret 
during emotional behavior, 
In the same report he notes 
vary pH of 6.8, while 10 “hy 


of the changes of salivary pH with be- 
gation of four subjects under the influence 
ed saliva tended to become more alkaline 
with an average increase of about 0.4 P a8 
that 228 normal subjects had a mean sali- 


i perexcitable psychopathic” stammerers ha 
a mean salivary pH of 7.7. Starr relates this finding to the increased 


depth and rate of breathing, since 200 specimens from 58 ‘‘sub-breath- 
ing’’ stammerers showed a mean pH of 6.0. Hafford (26), who used an 
electric pH meter, failed to corroborate Starr’s findings. She found nO 


BR 
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significant difference between the acidity of 19 stutterers and normals. 
The discrepancy in her results and Starr’s might have been due to her 
use of more rigidly controlled experimental conditions and a more pre- 
cise measuring device. 5 

Rich (44) correlated the salivary pH obtained electrometrically 
from 39 undergraduate students, with personality ratings made by five 
of their fraternity brothers, and the salivary pH of 18 graduate students, 
with personality ratings made by each other and by two of their in- 
structors. The correlations were: 


Good $ 

Naturedness Perseverance Leadership Aggressiveness Excitability 
39 Undergraduates. 03 .07 —.09 .09 <28 
18 Graduates .09 .24 .10 .51 .45 


Rich concludes, with Starr, that the more alkaline is the saliva, the more 
excitable is the individual. Wenger (58), however, found no significant 
Correlation between salivary pH and the 13 personality factors of the 
Guilford and the Guilford-Martin scales. His samples of 325 and 197 
AN, lation cadets were rather highly selected and do not preclude that 
Sigificant relationships may exist in an unselected sample. ; 
Winsor and Korchin (60), in a carefully controlled study with an 
electric pH meter, found that anxiety, fear, and states of depression are 
accompanied by a decreased salivary pH, and this change is directly 
related to salivary flow. Since the rate of secretion is easier to deter- 
mine than acidity, they suggest that the former is a more useful indi- 
cator of autonomic balance. Wenger (58), in a study of 225 Operational 
atigue patients, in which pH measurements were taken with nitrazene 
Paper, obtained a difference (C.R., 2.50) between the salivary pH of 
Operational Fatigue patients and a group of 488 aviation cadets. » The 
Patients had the more acid saliva. Their mean value was 7.1, while 
that of the cadets was 7.2. Further, a group of 98 patients classified as 
Mixed p ‘sychoneurotics and Anxiety Neurosis demonstrated a mean of 
6.9 and also differed significantly from the cadet control group. Ina 
later study, Wenger, Furchtgott, and Voas (59), using a glass electrode 
pH meter, found that a group of 43 ambulatory hospitalized patients 
rom a psychoneurotic ward had a mean salivary pH of 6.61, while a 
control group of 69 college students had a mean salivary pH of 6.45. 
he C.R. of 1.9 approaches significance at the .05 level. The mean pH 
Or nine patient with diagnosis of Mixed or Severe Psychoneurosis was 
‘61, for seven patients with diagnosis of Anxiety Neurosis it also was 
6.61, for seven patients with diagnosis of Hysteria it was 6.62, for nine 
Patients diagnosed as Psychopathic Personality it was 6.86, and for a 
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group of 11 miscellaneous cases consisting of epileptics, pineal 
and other psychotics it was 6.40. It should also be pointed out that a 
patients listed above in the first four categories, 23 had salivary p 
which were 1 S.D. above or below the mean of the control group. — i 

Wittkower and Pilz (61) examined 27 persons under hypnosis an 
16 in the waking state and found that the various affective states in- 
creased or decreased secretion, depending on the individual rather than 
on the conditions of the stimulating situation. The kind of emotional 
state (fear, joy, disgust, etc.) had no specific influence on the pH changes 
produced. The determinations were colorimetric. ; 

From the studies of this section it may be seen that some experiment- 
ers report a positive correlation between pH and excitability or dis- 
turbed states, others report a negative correlation, and still others find 


no consistent relationship. No more definite conclusions may be drawn 
at this time. 


SUMMARY AND CONCLUSIONS 


The recent literature on salivary pH has been reviewed because of 
the value that the measure may have as an indicator of (a) autonomic 


functions, (b) acid-base balance of the fluid matrix, and (c) certain overt 
behavior patterns. 


between 6.44 and 6.85, with the different glands making different con- 
tributions to those values. 
The following conclusions con 


1. The most ad 
although for some 


cerning methodology were reached: 


“quate measuring device is the glass electrode pH meter’ 
large groups of subjects, colorimetric techniques do not 
i mean values significantly from those obtained electrometri- 
cally. 

2. Prevention of CO, 
portant a factor as was p 
ured within five minute 


preventing CO; loss. 


loss from collected saliva does not seem to be as im- 
reviously believed, providing the salivary pH is meas- 
s after collection. Toluene is relatively ineffective in 


The following conclusions were reached in regard to the effect of the 
experimental conditions: 


1, It is necessary to control or correct for the effects of: 
a) seasonal variations and Particularly air temperature at the relatively 
high or low ranges, é 
b) diurnal activity cycles, 
c) the sporadic occurrence of exercise, and 
d) the time interval since last ingestion of food. 
2. Dietary differences have no apparent effect upon salivary pH. 
3. When chemical substances are Placed im the oral cavity to stimulate 
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the flow of saliva, the resulting pH is apparently inversely related to the pH 
of the stimulating object. 

4, Saliva collected under conditions requiring jaw movements results in 
an Increased pH, 

5. Stimulation of the salivary glands by intravenous injection of autonomic 
nervous system stimulants or electric current may produce differential pH 
effects, depending upon the stimulating agent used and the gland stimulated or 
from which the saliva is collected. 


The following conclusions were reached regarding the relationships 
among salivary pH and other physiological variables: 


1. In mixed and parotid human saliva, salivary pH is directly proportional 
to rate of flow. There is some evidence to the effect ‘that there may be differ- 
ences in this respect between glands and/or species. À 

2. Results from subhuman animal experiments indicate that salivary pH 
does not reflect the acid-base balance of the blood unless great and/or prolonged 
changes occur in the blood. Contraindicating this conclusion is the fact that in 
fatigue and during exercise salivary pH decreases as the total blood acid in- 
creases, l 
3. Salivary pH is not related to the age and height of the subject and min 
the exception of salivary output yields only small correlations with any one 
Some 24 other physiological measures. It does, however, correlate highly (+.48) 
With Wenger's factor representing the autonomic nervous system. inn 

4. There are some indications of a relationship between salivary PI an 
8astric acidity as well as certain skin disorders, but the data are inconclusive. 


The following conclusions were reached regarding the relationships 
between salivary pH and behavioral variables: 


1. Salivary pH differs among normal control groups, Operation TERE 
Patients, and several groups of psychoneurotic patients. This and other evi- 


dence Points to an “alkalinity-excitability” hypothesis, but the data are gt 
Conclusive, and more precise delineations of the experimental conditions a 
necessary if salivary pH is to be a useful index of various behavioral states. 
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RESEARCH WITH THE WECHSLER-BELLEVUE 
TEST: 1945-1950! 


ALBERT I. RABIN anp WILSON H. GUERTIN 
Michigan State College 


Since the 1945 review (1 11) of work done with the Wechsler-Bellevue 
test and since its supplementation (136), a vast number of studies have 
been reported in the literature. Some of them are of major significance, 
while others have “nibbled” at various problems using the test as one 
of their main instruments. These past six years have seen a veritable 
flood of published material with numerous, frequently contradictory 
conclusions regarding the test itself and regarding its use in health and 
disease. Partial reviews and summaries concerned with its application 
to specific problems such as the study of personality (1), old age (95), 
and scatter (100) have appeared. However, no over-all review and stock- 
taking account of the whole gamut of applications of the Wechsler- 
Bellevue test has been undertaken. It is the purpose of the present re- 
View to give a general summary of recent research with the W-B? test. 
An effort has been made to cover the literature and investigations ın 
which the test figures prominently. Our concern is with the original 
Scale and not with other forms that have been published subsequently. 

Our attempt will, in many instances, question the fruitfulness of 
the research and the conclusiveness of the findings. We hope that this 
Critical examination will help prevent duplication and repetition of ex- 
Perimentation in certain barren and overworked fields and that it will 
Point out some worth-while areas of investigation. 

The first part of the present review will deal with the W-B (Wechsler- 
Bellevue) as a test of general intelligence, for which purpose it was 
originally designed. Test modifications, validation, and shorter forms 
will be discussed under this general heading. The second part covers 
Studies of scatter and subtest patterning in which the main concern is 
the diagnosis of various and sundry emotional, psychiatric, and neiko; 


ical conditions. 


1 Throu h ; p 

* In addition aaie aler Baieri abbreviation, the names of a es i 

bear ia abbreviated form throughout the paper. The single letters I ARRE 

i nd for the verbal subtests: Information, Comprehension, ene pisita sani 

oe Vocabulary, respectively, The two letter eet Picture Completion, 

Object 1 SPond to the following subtests: Picture Arrangement, end eat 
f Assembly, Block Design, and Digit Symbol. FS, VS, and4 k 


bal S 
Sale, and Performance Scale, respectively: 211 
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THE WECHSLER-BELLEVUE AS A TEST OF GENERAL INTELLIGENCE 
Studies of Reliability 


To date, the number of studies dealing with the reliability ota 
W-B as a psychometric instrument is rather limited. Many inves ia 
tions deal with retest findings after therapeutic intervention. 4 
material logically belongs to the second part of the present review: 
dealing with diagnostic problems in psychiatric populations. 


Normal subjects. The study by Derner, Aborn, and Canter (2) is the 
only one dealing with the reliability of the W-B in normal suber 
They administered the test to 158 normals distributed over a fairly vie 
intelligence range. Sixty subjects were retested one week after t 3 
original testing, 60, four weeks later, and the remaining 38, at 
period of six months. The mean 1Q’s as well as mean subtest scor i 
clearly showed practice effects upon retest. The differences were ra 
ported to be statistically significant. The practice effect is lessened a 

_ the period between tests is lengthened. Coefficients of correlation oA 
the combined groups range from .62 to .88 for the subtests, K 
the highest coefficient, .90, was reported for the Full Scale. The time? 
subtests and those subtests involving simple learning showed the ere 
est practice effects. The authors conclude that, “particularly the Fu 


Scale, can be considered diagnostically dependable with normal sub- 
jects” (2, p. 178). 


Psychiatric subjects. 
53 psychiatric patients 
the patients were re-ex 


z were reported as follows: Information (J): 
-79; Comprehension (C), .56; Similarities (S), .77; and Vocabulary (V), 


_.94, The values reported in this study are similar to those reported in 
the retest studies discussed above (2, 61). 


Summary. Thus far, only one study concerning the reliability of the W-B 
with normals is available in the literature, Studies utilizing psychiatric subjects 
are too inconclusive because of the constantly changing condition of the pa- 
tients. On the whole, the Full Scale W-B Proved to be a reliable intelligence 
scale. The reliability of individual subtests varies considerably. Practice 


ee 


RESEARCH WITH THE WECHSLER-BELLEVUE TEST 213 


effects upon retest have been definitely demonstrated. It has also been shown 
that the effects of practice depend upon recency of the re-examination. 


Correlation with Other Tests 


Wechsler-Belleoue II. Gibby (49) found good agreement between 
Forms I and II of the W-B with a group of 32 neurotics. The correla- 
tion between the FS’s was .87. The tests were not wholly comparable, 
however, since comparisons of subtests revealed differences. Compre- 
hension measures something quite different on the two forms as shown 
by the low correlation of .20 between the subtests. Picture Arrange- 
Ment was next lowest, with a correlation of .49, while high correlations 
of .87 were obtained for PC and BD. A recent study by Hays (63) is 
concerned with the agreement in patterning of the mental defective on 
the two forms of the W-B. He found that there are differences in four 
subtests which were significant at the 1 per cent level of confidence. He 
did not present correlations as Gibby did, but he found significantly 
different means for A, V, PA, and OA weighted scores on the two forms. . 
Wechsler’s profile for defectives was best supported by the W-B Form I. 

These studies urge caution in interchanging tests 1n research studies 
Where something more than an aggregate measure of intelligence is re- 
quired. It would seem particularly important to perform further inves- 
tigations of profile patterning on the two tests for the various psychi- 
atric groups, as Hays has done for mental defectives. j 

Stanford-Binet. Gothberg (56) found the W-B to yield IQ's about 

points higher than the 1917 revision of the Stanford-Binet (S-B). 

orrelations between the S-B and the three W-B scales ranged from 
‘73 to .89 with a group of dull-normal subjects. Superior adolescents 
Were studied by Goldfarb (54) with the 1937 S-B. He found Form L 
yielded IQ scores about five points higher than the W-B. Correlations 
oon -80, .67, and .86 with the VS, PS, and FS, respectively. peda 
è 1) also found the 1937 S-B to be significantly higher than the W-B. 

orrelations of the W-B FS, Otis S-A, S-B, and ACE with grade-point 
‘Verages failed to reveal significant differences. Guertin (87) found He 
1937 FS to give scores approximately five IQ points high bre 
ae S-B. Subjects were 15 to 22 years old and of high-gra S i YE 
K ull-normal intelligence. Kutash (85) used a similar population it 
Pt that many subjects were older. He found the W-B Loa à 
Points higher than the 1937 S-B, but he did not control age. =° ire 
areq that the magnitude of the differences between hera iB 
barely a function of this uncontrolled variable. This is har y ae a 
an since Wechsler’s standardization procedure makes this te wee 

\table. Reported correlations are attenuated by the uncontro 


actor ; „and Levin (131) made 
and, hence, are of little meaning. Feni a R for several 


com 3 ; f seve 
Prehensive report of a comparison of S Pa by a somewhat limited 


T 
Sroups of defectives. Correlations are attenua 
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range of talent. The brighter subjects had slightly lower W-B than 
S-B IQ's, while the duller ones had higher W-B IQ's. Tagiuri (133) 
made a comparison of S-B and W-B vocabularies, but the paper was 
not seen by the authors. 

Integrating these studies, we see that the W-B gives somewhat 
higher IQ’s than the 1937 S-B in the lower portion of the intelligence 
range, but lower IQ’s in the upper range. The 1917 S-B is probably still 
lower than the 1937 revision throughout the whole intelligence range- 

Other intelligence tests. Altus (7), in his comparison of the Army 
Wechsler Form B and the W-B, concludes that the latter is slightly 
more valid. This conclusion seems to be based upon the slight differ- 
ence between the biserial correlations between acceptance-rejection an 
IQ's at an Army training center. These were .57 for the W-B and .55 
for the Army form. Following Wechsler’s point-scoring method, 
Lindner and Gurvitz (94) restandardized the Revised Beta Examina- 
tion. The correlation between their revision of the Beta and the W-B 
was .92. In spite of the difference in test content it would appear that 
they measure essentially the same thing, since the correlation coefficient 
is ora ae of magnitude of a reliability coefficient. 

Ñ e California Test of Mental Maturity (CTMM) was compared 
with the W-B by Clark (20). The mean tatal tos soe conte for 
his 50 veterans. The correlation between IQ's was .81. While these 

quivalent, a surprisingly large discrepancy was 

eg ang the two nonverbal IQ's. Henne 
i ed the results of testing two samples O 
Ah ers one with the W-B and one with the CTMM. The 10's were 


The Ki 
Calanda (aay A and W-B were compared by Wright, MacPhee, and 


because of -51 is rather meaningless 
YM ae ange of intelligence. While the mean 


Sa : were astute enough to study the dis- 
tributions of IQ’s in more detai i 

f etail. Th rhi A 
were underestimated, the defectiy ey found that while dull normal 


Wright (144) studied the Shipley-Hartford Retreat Scale over a wide 


= ace . 
epted measure of intelligen 
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ran i 7 : 
“pel gs said in a neuropsychiatric population. The correlation 
iiss a nace was .77. Further study of this test by Garfield (41) 
he subiecte To sample of intelligence, viz., borderline defectives. 
TETERA AP not adeghately discriminated by the Shipley-Hart- 
ee p Be iot omits correlational data with the W-B from 
ede teas Paty Pea impson (99) mention incidentally that the 
=p oonenmes a pe a HES cele oo me Ee 

tay ases. an unt (40) compar 

one Selle Successive Matrices with the WB CVS = ne 
eres pinot e peers The low correlations between these two meas- 
et Saat eas e Matrices sample some ability or abilities not meas- 
Ase i ned instruments. Diamond (31) presents a report of an 
oe me Lge of the vocational guidance value of the W-B 
od Sista - bin and various aptitude tests (O’Rourke Survey 
fasten share linnesota Spatial Relations, Minnesota Clerical) were 
“ieee The subtests most heavily weighted with the three 
Sapa inguistic: J, C, S; Clerical: DS, D, A; Spatial: PC, OA, BD. 
sein u = that the W-B is a less adequate measure of vocational 
hon a es than other more conventional tests, but that the information 
m the W-B, when treated in this three-factor frame of reference, is of 


value to the guidance counselor. 

eee (17), who devised the ingenious H-T-P projective drawing 

a Sheen ag his quantitative scoring with the W-B as a measure of 
gence. He expresses the belief that it may tap aspects of intelli- 

i not usually sampled by conventional intelligence tests. He ob- 

ramad fair correlations with the W-B, but his sample had an excessive 

range of talent. His failure to allow for intellectual deterioration with 


ae easing age complicates the comparison. This would tend to attenu- 
Sic his correlation coefficients and to make the W-B mean IQ too high. 
thee and Guertin (127) used the W-B as the criterion of intelligence in 

eir study of the psychometric value of the H-T-P. The limited range 


of talent os i nd high-grade defectives—makes the 
employed bordene 3 he authors found the 


Teported co seg : 
rrelations difficult to interpret. ; s 
Jp IQ to be 15 points higher than the W-B FS in their adolescent 
Sample, and they question the adequacy of the H-T-P standardization. 
Su i i literature that the W-B is a well- 
mmary. It is rather obvious from the literature that ization is ane 


rthermore, the 
ce. Fu : tors to use W-B 


well a fi vestiga 
cce tendency of investig <I 
pted, as demonstrated by the ts. This is some- 


Scores as criteri a A A 

as criteria of intelligence 1 5 P 
idity against other instruments such as the 5-9- nly tw U, 

reviewed here utilize criteria of intelligence other theg piye tests. 

either study demonstrated the superiority © e W-B, yet both in icated a 

ly when the discrepancy between 1Q’s 


a i 
irly high degree of validity for it. Only W 
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is between the W-B and the S-B, which is based upon an even larger Standa ea 
tion group, would investigators consider the fallibility of the W-B stan i 
tion. The psychometrist’s faith seems to be well placed in Wechsler s E a 
ization and the test in general. Some question might be raised of the ad ee seh 
and meaning of standardization results at the low end of the iritelligeoci ei 
bution. There is evidence (29) that length of institutionalization influen a 
performance on this test. Wechsler seems to have used some new admis 
and some already committed to state institutions, but he does not spe 
the proportion of each. The test should be used for examination of cases simi “a 
to those used in the standardization sample to assure meaningful classificatio 

rofile analyses. s 
EO EE ea clinicians should see a lesson to be learned from this re- 
view, namely, the use of a proper range of talent in correlation studies. Many 
studies (40, 41, 121, 127, 143) have shown rather inconclusive results because 
the samples were selected without regard for the distribution of intelligence in 
the whole population. Gothberg (56) is to be particularly commended for her 
recognition of this requirement and her description and comparison of her 
sample with Wechsler’s standardization population. One comparison of test 
results (143) disclosed important information, concealed by an over-all compari- 
son of means, through an analysis of the forms of the two distributions of 1Q’s- 
This methodological approach indicates the need for more thorough analyses 
of results than is obtained through the use of standard gross statistics. 


Short Forms 


Since the first short form (C-A-S) was introduced by Rabin, many 
other forms have appeared. The results of the earlier investigations of 
short forms were so encouraging that many investigators have published 
since the last review (111). All the modifications using only W-B sub- 
tests are summarized in Table I. McNemar’s report (102) is too €x- 


tensive to include in the table and is reviewed briefly in the body of this 
section. 


Combinations of W-B subtests. Gurvitz 
subtests, D-PA, which is a rather radical 
brevity. Despite the length of this form a 
the unreliability of D, he found a correlat 
a large group of subjects. Since this was higher than anticipated, a 
commendably made further investigations with different populations 
and found confirmation of this high correlation. Geil (17) proposes the 
use of a longer form, the C-S-D-BD, on the basis of a FS correlation © 
.97 with a sizable group of unselected prisoners. He felt that this form 
was especially useful in screening out organics and psychotics, In their 
study of various short forms Cohen and Steisel (24) mentioned tg 
diagnostic value of Geil’s form but reported that the highest validity 
was obtained for C-A-S. They do not confirm Gurvitz’s findings (50) 
of higher validity for D-PA than for C-A-S, but their N was only 32: 
However, Springer’s report (130) showed a high correlation of .96 for 


(58) suggests using only tw° 
step from point of view ° 
nd the general feeling abon 
ion of .90 with the FS, wit 
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TABLE I 


VALIDITY COEFFICIENTS FOR VARIOUS SHORT FORMS 


Form Investigator N Population Criterion r 
D-PA* Gurvitz (58) 523 Heterogeneous WBFSł .90 
D-PA Patterson (107) 50 Hetero. psychiat. WBFS .81 
D-PA Cohen & Steisel (24) 32 Superiors WBFS .52 
D-PA Cotzin & Gallagher (26) 154 HGMD&bdrlne WBFS 75 
C-A Cummings et al. (27) 420 Bdrlne WBFS .93 
CA Patterson (107) 50 Hetero. psychiat. WBFS -85 
CA Hunt et al, (69) 528 Normals NGCT{ .58 

TCA Cotzin & Gallagher (26) 154. HGMD &bdrine WBFS -53 
S-PA Hunt et al. (69) 528 Normals NGCT .72 
CAS Springer (130) 100 Bdrlne WBFS 9% 
CAS Patterson (107) 50 Hetero. psychiat. WBFS .89 
CAS Cohen & Steisel (24) 32 Superiors WBFS .78 
CAS Hunt et al. (69) 528 Normals NGCT .78 
CAS Cotzin & Gallagher (26) 154- HGMD&bdrlne WBIS 59 
C-V-Ds Patterson (107) 50 Hetero. psychiat. WBFS_ .93 
CV-Ds Patterson (109) 100 Normals WBFS a 
CA-PA Hunt et al. (69) 528 Normals NGCT i 
S-D-PA Hunt et al. (69) 528 Normals NGCT R 
C-S-DS Bay & Berks (11) 200 Court cases WBFS oe $ 
C-S-D-BD Geil (47) 250 Random prisoners WEES ae 
CS-D-BD Cohen & Steisel (24) 32 Superiors WBES 93 
CS-D-BD Patterson (107) 50 Hetero. psychiat. WBFS . 34 
C-S-D-BD Cotzin & Gallagher (26) 154 HGMD & bdrine WBFS me 
V-C-BD-PC Patterson (107) 50 . Hetero. psychiat. WBFS S 
V-C-BD-PC Patterson (109) 100 Normals WBFS ee 
L-PC-PA-DS Geil (47) 250 Random prisoners WBES jE 
LPC-PA-DS Patterson (107) 30 Hetero. psychiat. WBES 5) 
TPC-PA-DS Cotzin & Gallagher (26) 154 HGMD & bdrlne WERS ie 

“LBD-s Kriegman & Hansen (83) 207 Bdrlne Ww. n 


WEBD.S  Kriegman & Hansen (83) 207 Bale 


* in order of appearance 
The letter abbreviations for the Wechsler-Bellevue subtests are as Carty ‘g<Similarities; 


he table: D=Digits; PA =Picture Arran t; C=Comprehension; A i 

gemen! 7 tion. 

Vocabulary; DS =Digit Symbol; BD =Block Design; PC =Picture Completion and T Se 

i Wechsler-Bellevue Full Scale. 
avy General Classification Test. 


in th 


the 'C-A-S with 100 cases of suspected low mentality. This bac 
‘tails the fallacy of correlating the part with the whole, *h $ three 
reports the correlation of the C-A-S with the W-B FS minus t a high 
subtests, The obtained coefficient of .89 was still supe Rie ane 

unt, Klebanoff, and Mensh (69) utilized a criterion omai F, 
two and found for a large group of normals a correlare (NGCT). 
Ween the C-A-S and the Navy General Classification Test 


x o tests. 
is is a fairly respectable degree of agreement between the tw 
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Cummings, MacPhee, and Wright (27) found a correlation of .93 
between their proposed C-A form and the W-B VS for a large number 
of Naval recruits of questionable mental ability. Still another modifica- 
tion was proposed by Bay and Berks (11), the C-S-DS. They found a 
correlation of .93 with the FS for a mixed sample of court cases and 
college students. They felt that this form is valuable not only because 
of its high degree of validity, but also because it retains much of the 
diagnostic value of the FS. Patterson (107) was interested in several 
combinations of subtests proposed by previous investigators (27, 47; 
58, 130). Ona group of 50 variously diagnosed subjects he confirmed 
the high correlations of the short forms with the FS found by the 
original investigators. He concluded that vocabulary should be in- 
cluded and proposed the V-C-BD-PC and V-C-DS, which have cor- 
relations with the FS of .96 and .93, respectively. He feels that many 
of the diagnostic features of the W-B are retained in these batteries. In 
a later study (109) he found very similar degrees of relationship between 
his two suggested short forms and the FS. Patterson concludes that the 
selection of a short form for use with a given subject should depend 
upon the level of intelligence being studied. His V-C-DS proved best 
for superior subjects (109). Cotzin and Gallagher (26) obtained good re- 
sults with the C-S-D-BD, first Proposed by Geil (47), when applied to 
mental defectives. This form was found to correlate .84 with the FS, 
while others (27, 58, 107, 130) proved less valuable with this population. 
Kriegman and Hansen (83) studied still another combination of sub- 


tests, V-I-S-BD, and found a correlation of .95 with the FS for a large 
group of borderlines, 


McNemar (102 


\ ) has evolved a statistical technique for arriving at 
correlations betwe 


en various combinations of subtests and the FS for 
Wechsler’s standardization data. This economical process made it 
possible to study many combinations. He reports the ten forms with 
highest correlations with FS for Pairs, triads, quartets, and quintets © 
subtests. His correlations are high, but lower than those generally re- 


ported in the literature. He attributes this to the use of too broad 4 
range of talent in many studies, 


i However, it is the impression of the 
present reyiewers that there was more frequently a restricted range 9 
talent operating in the studies surveyed here. His enthusiasm for the 
use of Wechsler’s standardization sample is understandable, since it 
ent, but the use of a nonstandardiza- 
justifiable if the investigator is con- 
: orm for use with that special type © 
case, as is so often the need. Cohen (23) reported the application ofa 
short form to four different psychiatric groups, but the paper was not 
available for review. ’ 
Brief forms using some W-B subtest 


s. Hunt, Klebanoff, and Williams 
(69) incorporated the Thurstone m 


odification of the Stanford-Binet 


t 


a 


+ 


WY 
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Form L vocabulary in an attempt to retain this subtest in a more prac- 
tical form. This study is of special interest since it is the only recent 
one that has employed a criterion other than the W-B FS. Their C-V-S 
showed the highest correlation with their criterion, the Navy General 
Classification Test (NGCT), among all the forms which they have 
studied. Their large sample of normals gave a correlation of .86 be- 
tween the tests. This tendency to find substitutes for W-B subtests in 
the short forms also appears in a recent study by Hunt, French, and 
Mensh (70), in which they propose the possibility of substituting the 
McGill Verbal Situation Test in place of C or S in C-V-S. Williams, 
Hunt, and French (141) present normative data for their C-V-S based 


“upon 1,000 subjects. 


Summary. While most of the studies have been chiefly interested in validity 
Correlations, the agreements in IQ’s with the FS seem to be at a high level. 
The attention to correlation is pragmatically justifiable since a restandardiza- 
tion or correction for the short form can be made if the relationship to the FS 
warrants it, Necessary corrections or methods of deriving 1Q’s from the short 
forms other than simple prorating have been proposed by some of the investi- 
gators (27, 83, 141). a A 

The correlations cited here are surprisingly high in view of the ate 
Conditions that seem to exist. The frequently encountered restricted range 0 
talent (small IQ range) and the diminished reliability of psychiatric populani 
are the cases in point. On the other hand, conditions are often present yait 
tend to raise the coefficients spuriously. Correlating the part with the w o 
(short form vs, FS) tends to raise the coefficient artificially, although only . 
in Springer’s study (130). Occasionally, combinations of subtests have been 
Selected to take advantage of sampling irregularities. This has not ra a 
Serious error, since large N’s have usually been employed and the ena ae 
of results by later investigators with independent samples has conien t i 
Original reports. This need to avoid capitalizing on sample irregularities pone 
the use of more than one sample was recognized by several of the investigators 
(27, 58, 69, 109). ae 

All studies of short forms agree in several of their conclusions. It is clear 
; at most short forms are sufficiently valid in their measurement of the FEN 
th ing that the W-B measures, to be used with borderlines with ees ee s 
TERS economy. The application of short forms to superiors is not so we a ee 
ished, but there is some evidence (24, 109) that the proper combination ot s ; 

rts will give meaningful results. It would seem desirable to select thE PEDA 
Short form for the intelligence level one is concerned with. Franklin ( Bis: 
*10wn that caution mist be used in applying short forms to cain o ie 
an those on which they were standardized. With delinquent oe wo FS 
ort form investigated is more than four IQ points lower than the W- 
nfortunately no correlations were reported. 


sh 


that no short form retains 


he studies review ze the point 
ed here often make the p i t the 
e full diagnostic value of the FS. Some (11, 47, 107) have trieda age 
th tests that would provide the most valuable oan ues; 
at there is no substitute for the FS in a complete case study. 
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The intensive research in this area has been facilitated by the svelte 
of routine W-B data. Often one gets the idea that the aim of the study ees 
was to “get another publication” rather than to make a systematic gotiikan na 
Since so many short forms have been proposed and validity demonstrate i 
would appear that further research in this area should be confined to system: a 

- attacks such as McNemar’s recent contribution (102). However, there s x 
seems to be a need for a combination of subtests which will yield valid results o 
a variety of different populations. 


Applications with Special Populations 


Superiors. The application of the W-B to populations other than 
the normal standardization population is a very practical problem. 
Estes (33) points out the difficulties encountered in a scatter analen 
of the test results of superior adults. The excessively high verbal an 
vocabulary weighted scores obtained by these subjects introduces an 
artifact if scatter is measured from vocabulary. In his study, negan 
vocabulary scatter on PC and DS are regarded as a consequence bot a 
of using this excessively high vocabulary as a reference point, and the 

ceiling limitations of the subtests. 


' Mental defectives. The validity of Wechsler’s mental defective sub- 


mean IQ's obtained (V IQ, 117.1, and P IQ, 115.6). They suggest that 


the nature of the test construction or the environment, which was 
stimulating because of a commun 


obtained results. A similar study by Chesro 


Minority groups. A comprehensive analysis of the discrimination of 
the subtests at various levels among mentally-subnormal Negroes was 
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a by MacPhee, Wright, and Cummings (104). They found different 
ae at different intellectual levels, i.e., the subtests contributed dif- 
Pe circa to the FS score at the different levels. At the low levels, S con- 
sed a to the obtained FS score, while as the intelligence in- 
ai AD a tests came to contribute rather equally. On the basis of 
the W 8 orrelations with the W-B FS they were able to conclude that - 
o A r a reliable measure for the southern Negro. Franklin (38) 
ERE pa that the subtests, with few exceptions, discriminated effec- 
Bos etween classifications of intellectual level of delinquent Negro 
Bo ao deson (67) studied the test performance of delinquent Mexican 
ae found that DS failed . to discriminate between borderlines 
om F ectives, while S failed to discriminate between normals and dull- 
eae als. The order of magnitudes of subtest correlations with the whole 
(53) Was similar to that obtained with native white Americans. Glaser 
in investigated the intelligence of Jewish immigrants. Through an 
d genious control and alternate directions in Yiddish and German, he 
€monstrated the cultural difficulties encountered with J and PA. 
ae was harder for the immigrants, probably because of language 
has or and anxieties. Surprisingly, the V IQ was somewhat higher 
Be, E S P IQ. The thesis is that performance items (PA and PC) can 
cau e to be greater obstacles for the immigrant than verbal items be- 
e their cultural loading. 
e anean populations. A uniq 
Dort Bee the blind with the verbal scale of the 
W-B y Levine and Blackburn (87). They studied a large number of 
tion Peat scales of newly blinded soldiers. Army General Classifica- 
them ar scores on these men before their blindness occurred show 
gence zee a representative sample of soldiers with respect to intelli- 
ane he correlation between the prior test and the postblindness 
who ea scale was .83. The authors found that, unlike individuals 
ower ad been blinded for a long time, these cases were St nificantly 
clude ih D. This is attributed to inattention and anxiety. They con- 
ectual at as far as their sample is concerned, no impairment of intel- | 
al function can be observed as a consequence of blindness. 7 
í ofthe recruits, under observation for intellectual deficit, were dis- 
inated well by intelligence levels, according to a report by Lewinski 
tot iach of the verbal subtests ‘‘discriminated effectively,’ according 
erg enema Schmidt (123) examined the intelligence levels of prison- 
Subn the W-B FS and group tests. While the group tests indicate 
Ormal intelligence, the W-B contradicted this. Lewinski (93) also 


re i 
aes analysis of W-B results on 1,000 soldiers. While the report 
hsler’s standardization 


(near 100) 


ue approach to evaluating in- 
he W-B is seen in a re- 


Vi 5 
and the Support since all three scales ha 
ere is only a very slight correlation 
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Summary. The application of the W-B has not been restricted merely to 
the standardization population. Application to special groups has been of 
value when the investigators have taken the differences in subjects into account. 
The internal validation criterion (subtest vs. whole test) has proved a ready 
means of attack on these problems. Investigations utilizing this method 
(38,. 67, 89, 104) might serve as the models for validity studies of the W-B 
applied to other special samples. 


Refinements and Critiques 


Order of subtests. According to Wechsler (138) the subtests have 
their items placed in approximate order of difficulty. Practicing clin- 
icians have noticed that some items seem to be misplaced. A paper by 
Rabin, Davis, and Sanderson (112) reports the order of difficulty for 
the items in six subtests, based upon the performance of 300 normals 
and confirmed upon 1,000 psychiatric cases. Some differences from 
Wechsler’s orders of difficulty were found for these populations. Jastak 
(72) has recently reported a similar study with a large group of psy" 
chiatric cases. He demonstrated that differences in the kinds of subjects 
in the sample influence the order of difficulty of the subtests. Some of 
the sex differences in order of difficulty are especially interesting. In 
general, his results are quite at variance with Wechsler’s data, and he 
finds that the orders of difficulty are more similar among his various sub- 
groups than between Wechsler’s orders and any of those for his sub- 
groups or combined subjects. Certain advantages to an even progres” 
sion are mentioned in the paper: (1) economy and ease of administra- 
imits of individual testing, and (3) deriving 
res of intratest scatter. 


rested in the effect of order of subtests 0” 


, that the mean digit score was highest when the 


No psychometric advantag 
strated by this study, and it i 
where a subtest is placed, it is standardiz 
any constant decrement related to subt 
Had the author studied the variances under the three conditions O 
placement within the battery, he might have been able to attribute 


ey 


aai 


SUperior ¢ 
, ṣUPerior intelligence range. On 
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greater variance to increased unreliability, which would have practical 
importance. 
k: nee pa procedure. Sappenfield (120) recommends the use of 
l oard cutouts or templates, which lift up and leave the OA pieces: 
in their proper positions for administration. Derner and Aborn (30) 
make a similar suggestion, but use a board with inserts for the OA 
pieces, They are inserted upside down, and a sliding cover prevents 
them from falling out. The board is placed upside down before the sub- 
La the pieces drop on the table in their proper places as the cover 
het oe nah This procedure prevents the subject from seeing the pieces 
i e he is ready to begin the assembly task. These procedures would 
ave their greatest usefulness with neophytes. 
P Scoring. A practical suggestion by Welsh (139) is the combination 
ti time and accuracy scores in one table. This would reduce computa- 
ional errors in combining the two credits and avoid the possible omis- 
Sion of time credit. Rubinstein (119) proposed a new method of ac- 
ebay recording BD performance. The procedure is too detailed to 
S adopted by the average clinician but could be useful in complete case 
Studies and in research. 
_ Analysis, Foster (36) pointed out an error inhe i : 
aluations based upon W-B weighted subtest scores. Since Wechsler s 
Weighted scores are based exclusively upon the standardization results 
of the 20-24 year olds, they čan not be interpreted directly when ap- 
plied to older age groups. Foster suggests that tables for weighted 
Scores for corresponding age groups be included in the manual in order 
to make meaningful comparisons of subtest weighted scores possible. 
Barnett (10) elaborates on this idea and suggests that the tables give 
some indication of the importance of the deviation of the obtained score 
from the mean score for that CA group. This has been done by this 
author in his tables of deviation-scores in sigma units. Such tables 
should be of considerable value to research workers who are studying 
Scatter and profile analysis. 
Gilhooly (50, 51) tested the hypoth 
S. mean score is a negatively accelera 


rent in most clinical 


esis that mean intratest scatter 
ted function in the average to 
ly a slight curvilinear relationship was 
hiatric cases. The eta throughout 


ound wi $ SyC. 
ith hiis acme d was not statistically sig- 


t 
he whole intelligence range was only .25 an 


nificant, i ; ; 
Miscellaneous studies. Gerstein (48) presented an interesting pro- 
cedure for analyzing vocabulary responses. She utilizes Yacorzynski s 
Principle that the “right answers” on V are not prima facie evidence 
adequate knowledge of the word meaning. Her discussion suggests 
;Yenues for further research that might disclose more information re- 
ating to the nature of verbal performance on this test. : 
Spache (129) found positive correlations between the quality of the 
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responses to S and C and the weighted scores for the subtests. Some cor- 
relation would, of course, be expected since the quality of the response 
contributes to the weighted score. 

A total of 2,000 reports by 50 psychologists were examined by 
Luchins (97). The practices which evoke criticism are many but spe- 
cial emphasis is placed upon the incorrect application of Termans 
norms to W-B results. A critique of W-B weighted scores is offered by 
Brown (16). He discusses the “‘ceiling-floor” effect operating in the 
testing of subjects with very high or very low ability. He points out 
that pattern analysis, scatter, and deterioration measures are inappro- 
priately applied when a subject’s ability is beyond the ceiling or floor 
of the test. This is really a discussion of a generally recognized psycho- 
metric principle which is not always observed. It is unfair to imply 
that the ceiling-floor limitations are the fault of a test. The only legiti- 
mate criticism of a test is its narrow range of applicability. In this re- 
spect, it would appear that the W-B provides as wide a range of meas” 
urement as is practical. It can be objected that Wechsler’s nor™ 
tables include IQ values beyond the desirable limits, which might prov? 


misleading to naive testers who believe that the listing of IQ values 15 
sufficient sanction for using them. 


Summary. Some of the suggested modifications in W-B procedure encoun- 
tered in this review appear to make contributions meriting immediate adoption 
Others appear to be of minor importance and are justifiably omitted from stand- 
ard procedures. It would seem particularly important to publish tables © 
deviation scores for each CA level for scatter evaluation (10), omit the low tabu” 


lar IQ values in the conversion i ę 
tables in Wechsler’ adopt a " 
vocabulary procedure (128). ce eatin esnan 1 é 


THE WECHSLER-BELLEVUE AS AN Arp 1N Psycutatrric DIAGNOSIS 
Retest Findings after Therapeutic Intervention 


n ae earlier section of the present review, some retest studies with 
‘ e W- have been considered. These were retest studies per se without 
the introduction of known modifying factors in the general condition ° 


the subjects. The following paragraphs will deal with retest stu ies 
following fairly radical therapeutic intervention. 


Shock treatments. Kessler’s (77) 2 7 : i were Te- 
tested with the W-B following ee ene scarab e The 
interval between tests ranged from one to five months. With the excep” 
tion of three cases, all patients showed IQ increases ites mean increas 
for the group being 10.6. Though increases were noted in all subtest 
statistically significant changes were noted only in PC and C an 


three 1Q’s obtainable with the W-B. High correspondence (95 per cent) è 


between increases in IQ and psychiatrists’ judgment of improveme? 
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‘ was also noted. A less detailed and less well-controlled study by Dubin 
and Thaler (32) reports retest findings on 11 schizophrenics following an 
unspecified number of insulin and electric shock treatments. The in- 
terval between tests ranged between three and 20 weeks. The mean 
increase in IQ’s is reported to be 17 points. All but two subtests (4 
and V) showed a statistically significant increase upon retest. How- 
ever, no relationship between IQ increase and psychiatric condition 
was obtained. A similar conclusion regarding the lack of relationship 
between IQ changes and changes in psychiatric conditions was reached 
by Rabin (113) in ten electrically treated patients. He also found that a 
tise in IQ is positively correlated with the length of time that elapsed be- 
tween the last treatment and the retest. Patients retested within a week 
following the last treatment showed decrements or very small incre- 
ments in IQ. Those retested from 28-60 days following the last treat- 
i ment showed a uniformly high increase in IQ. The results are incon- 
clusive due to a possible high sampling error. Further experimental 
investigation in this area is needed. Fisher (34) employed W-B Forms 
and II, alternately, with a group of electric-shock-treated ‘ambula- 
tory depressed patients.” Little change occurred in the unimproved 
-  Sroup, but the improved group showed significant changes in.C, S, DS, 
and the three IQ's. It may be noted that this study has two ces 
_ Comings: (1) The equivalence of the two forms of the W-B may be 
doubted (49), and (2) the possible differential loading of diagnostic 
. Categories in the improved and unimproved groups 1s 4 factor ah 
Counted for. Carp (18) reported on retest findings in 42 insulin-treate 
schizophrenics. The mean interval between tests was 73 days. The Ae 
test méan IQ was significantly higher than the one obtained during the 
rst testing situation; 76 per cent of the patients showing a gain imie 
di Per cent showed a loss, and the remaining five per cent showe n 
ange. The IQ changes were attributed by the author to reln kr ie 
eee instrument, rather than to the effects of the ferme Dube 
oat per cent of the cases, however, remains unexplained. Like | sae 
tió Thaler (32) and Rabin (113), Carp was unable to show any a 
ship between improvement or lack of it, and changes 1n 1Q. Fi 
-B subtests were part of a battery used by Luborsky (96) in eae 
shone chiatric patients before, during, and after a na Oona 
tend S reatments: The five schizophrenic patients include n ec 
treat, to show a drop in subtest weighted scores during the aa 
t oe Following the final treatment a rise 17 scores was 8 
easures of significance were reported. é 
Dr eh rontal lobotomy. Retest findings on ten patients xm Lata, 
x ntal lobotomy operations were reported by Mc ny = i anes 
eight. atients were examined one week before the opea re aan Seats 
Not, De following it. The only statistically signinca A S 
on D and PA. Most resistant to change Were eG Aa n a 
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subtests. A single case study (145) reported a loss of 17 1Q points fol- 
lowing the operation. 

Summary. Retest studies following therapeutic intervention raise consider- 
able doubt whether the demonstrated gains in W-B scores and IQ’s are due to 
the therapy rather than to practice effects. The study with normals (2) strength- 
ens this doubt. Results regarding correspondence between rise in 1Q level an 
improved psychiatric conditions are equivocal. Effects of recency of treatment 
upon the retest findings bear further investigation. Differential effects of thera- 


peutic intervention upon the several subtest scores have not been clearly estab- 
lished. 


The Problem of “Scatter” and Its Ramifications 


As was indicated in the earlier review (111), the W-B test gave the 
problem of a scatter a new lease on life and controversy. The results 
obtained with the Binet were negative or inconclusive at best. The 
earlier review discussed a number of attempts to use test patterns m 
diagnosis. At best, group differentiations were attained, but individua 
diagnosis via subtest configuration still remained only a desideratum 


The Menninger study. At about the time of publication of the last 
review, there appeared a very extensive and intensive study of the use ° 
scatter in differential diagnosis by Rapaport and his collaborators a 
the Menninger Clinic (114). In more than three hundred pages the W- 
was described, and a detailed presentation of several measures of scatter 
in 271 subjects (19 diagnostic subgroups and one “control” group CO?” 
SPONE of 54 patrolmen) was given. The three main measures of scatter 
used in this project were: 


1. Vocabulary scatter, consisti di ore 
ı consisting of differen ri vocabulary $° 
and scores on the other subtests, g ces between the voca 


th 2. Mean scatter, consisting of “the difference between any subtest score a 
e average of all the subtest scores” (excepting D and A) pal 
: ver 


3. Modified mean scatter, consisting of the differences between pe their 


or performance subtest score ai he other score 
nd the m 
ean of all th 


The task performed by Rapaport and his collaborators is a gigantic On 
However, as far as the adequacy of experimental design and conclusiv® 
ness of findings are concerned, considerable doubt is cast upon this op" 
by reviewers and other investigators trying to check their results. 
summary of the more pertinent criticisms of the Rapaport study, W 
out reference to extraneous stylistic aspects (15), is as follows: 


1. The “control” group is really not a control group (46). Its inadequacy fof 
comparison with pathological groups stems from a ha to control sex, a 
education, cultural and socioeconomic status etc. Age is probably most 
important in this criticism since scores on the W-B like those on any other ip 
telligence scale, are subject to variation with the age of the subjects. 


ith- 


oS eee ee ee Aa a L n 


kia 
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_ 2. The 19 clinical groups resulting from a breakdown of 217 cases is quite 
inadequate, since the number in each group becomes much too small for proper 
statistical comparison and manipulation (103). 

3. Another criticism, which is also valid in connection with previous scatter 
Studies, is that the scatter measures may be rough indicators of differences 
between groups, but are not valid or useful in individual diagnosis (46). 

4. For adequate differential dignosis the whole gamut of psychopathological 
Conditions should have been included (84). It would have been especially im- 
Portant to include several categories such as organics, psychopaths, and feeble- 
minded, and to differentiate them, respectively, from schizophrenics, neurotics, 


and a variety of deteriorated conditions. 

5. It also seems doubtful whether the use of such statistical techniques 
as the t-test and chi-square on this type of data is justifiable (46). i 

6. The intermingling of clinical observations with the data and conclusions 
that are primarily to be drawn from quantification findings is very confusing 
and emphasizes the lack of validity of the results (3, 46). 


It appears that the most valuable contribution made in this study by 
the enninger group lies in the realm of qualitative description of the 
-B subtests and in the hypotheses made regarding the possible psycho- 
logical processes involved in these performances. Krugman (84) sae 
it well in his review: “Using the data as a springboard, Rapaport has 
employed a combination of unusual clinical insight, acute anat g 
treatment and profound theoretical reasoning, to synthesize a = 
nostic approach...” (p. 285). This statement, probably minus the 
slowing adjectives, summarizes well the nature of the contribution. 

‘ From the viewpoint of quantitative research and experimentation 
this study has failed to produce any clear-cut or conclusive findings con- 
cerning scatter. On the contrary, it has added to the already existing 
Confusion of contradictory findings on various groups which differ in 
E and in control of the several pertinent factors involved. na 
7€ studies quoted in the latter part of the paper m Pre renee 


Irect bearing upon the methods and conclusions O 
Sroup, 


nee, 
Other measures of scatter. Pascal and Zeaman (106) have empirica y 


actived an index of W-B scatter which differs goeait Ta ares 
o pta. i i tween three pal 
Th an PES ool the ead between S and BD. 


The! DS, V-PC) and the absolute digae 
~ added resulting figures comprise an “index, ee I 
Which shows significant differences between normals and neurotics, & 


a i i / conclude that their 
in veen neurotics and psychotics. Moreover, eat coate, Cia 


an 


” the application of 


tion chological rationale and group, rat 
index © the major criticisms of this and oe a 
of X relationship to diagnosis may suffer from 

‘nother empirically derived “ratio” criticized 
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Holzberg and Deane (68) have suggested a measure of “nee 
scatter” instead of the conventional intertest scatter within the 4 i 
scales. The scatter of the items within some subtests was reported | bY 
the authors to distinguish to a significant degree between organics, 
neurotics, and schizophrenics. The “altitude” approach to the E 
urement of scatter was suggested recently by Whiteman (140). Thi 
measure utilizes the top scores of subtests, rather than their mean, an 
reference point for deviation and scatter analysis. Statistically sign! 
cant differences between normals and schizophrenics were reported as 4 
result of the application of this type of scatter. ; 

Scatter in differential diagnosis. Using Rapaport’s data, Wittenbort 
(142) tested several neatly arranged hypotheses which are importan 


in profile or scatter diagnosis. The hypotheses may be roughly stated 
as follows: 


š imilar 
1. All patients (Rapaport's) having the same diagnosis have 4 simila 
W-B test score pattern. 


2. Subtest correlations between pairs of patients of the same diagnose 
group are higher than those between pairs of different diagnosis. i is 

3. Correlation coefficients between pairs of patients of the same diagnos 
are higher than coefficients obtained “between pairs of hypothetical patien 
for whom two or three of the subtests have the same rank” (p. 437). 


The method of rank order correlation was used in the investigatio" 
of each of these hypotheses. The coefficients of correlation (in terms os 
rho) were so small that they cannot be considered as support for ae 
hypotheses. The author concludes that for Rapaport’s groups 4 scatt j 
pattern “is of no greater value as a psychometric supplement to dies 
nosis than an inspection of the subtests for a few conspicuous instance 
of failure and relative success” (p. 439), ae 

; In his review of scatter analysis, Mayman (100) was rather opti 
mistic about its value in differential diagnosis. However, subsegueg) 
work did not seem to justify entirely this optimism. Patterson 1 d 
reported 78 per cent agreement between psychologists’ diagnoses a 
on scatter analysis and that of psychiatric diagnoses is open to sev 
major criticisms. The “blind” diagnoses were not actually blind S1” 
the majority were seen by the psychologist who diagnosed them; t s 
test reports were a factor in establishing the psychiatric diagnose, 
Moreover, test patterns (scatter) on which the diagnoses were baig 
were not reported. A close examination of the actual comparison is 
“agreements” by Garfield (42) shows that the level of time agreement ” 
really much lower than the 78 per cent reported. A study of similar 
sign by Teicher and Singer (134) reported 52 per cent agreement é 
tween scatter and psychiatric diagnosis. Another 8 per cent show we 
agreement to some extent. Test patterns of 50 neurotics and 50 ec ee 
phrenics, rigidly controlled with respect to a number of significant 
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tors (age, sex, education, etc.), were reported by Kogan (82). In this 
study pairs of patients having similar W-B patterning were compared 
with each other, regardless of diagnosis. The author’s conclusion is that 
his “investigation does not support the commonly held conception that 
the WB patterns are a useful tool in the differential diagnosis of func- 
tional disorders . . . ” (p. 44). Similar results, prompting “a note of 
caution,” were also reported by Peixotto (110). Inadequacy-of finer 
differentiation within the normal range has also been reported (35). 


Summary. It is quite possible that some of the high correlations between 


` psychiatric and W-B diagnoses obtained by different investigators are due to 


the inspectional techniques of the clinician rather than the numerical scatter 
values. One may also agree with the reviewers (1) who state that ‘‘Score-pat- 
terns successfully differentiate groups, but are of comparatively uncertain 
value in the diagnosis of individuals” (p. 108). The efficacy of W-B scatter in 
individual or differential diagnoses has not been demonstrated. Intratest scatter 
(68) and “altitude” (140) as a reference point in scatter may merit further 
Investigation. 


Indices of Deterioration 


_ A more particular aspect of scatter that has been reported exten- 
sively in the literature is that of deterioration. In the third edition of 
Measurement of Adult Intelligence, Wechsler (138) proposes an index of 
deterioration, which he calls the “Mental Deterioration Index (MDI). 
Diagnosis of organicity. Levi and his collaborators (86) found this 
method useful in differential diagnosis between psychogenic and organic 
aspects of disorders in the 15 cases described in their clinical study. 
Owever, these investigators seemed fully aware of the inconclusiveness ; 
of their findings. They left the following points to be clarified by future 
investigations: 
d 1. Determination of a critical percentage of loss indicative of definite 
€terioration. 


aac The extent to which psychogenic disorders may simula 
s. é 


sy 3. The extent to which test deterioratio 
™ptomatology. 


te organic condi- 


n is unaccompanied by physical 


A ra brain-in- 
The test pattern and the application of the MDI to re se 


aa Patients were studied by Allen (3, 4). The results so TOA 
is test is most resistant to the effects of brain injury an f the MDI 
One of those most affected. Moreover, the application © ERER 
closed that only 54 per cent of the brain-injured were ich i 7 SRE 
(using 20 per cent as the ‘‘definite”’ indication). Allen a's EE e 
Modified index consisting of the difference between the S mt DS). 
eed scores of two pairs of mao q anda T k 

~ Suggestion difference of 5 points EDER 
Pairs of NS, EAR Be ‘a more definite index of deterioration. 
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Blake and McCarty (12) compared Allen’s data on the brain-in- 
jured with results from 50 college students. Using the 10 per cent level 
as critical, they discovered that 14 patients and 12 normals were mis- 
diagnosed. Thus, according to Wechsler’s method, 26 per cent of the 
total group of 100 subjects were misdiagnosed. When they applied 
Allen’s modification to the normals, 17 cases, or 34 per cent, were mis- 
diagnosed. The authors admit that all they have shown is some sta- 
tistical significance for the MDI; however, they caution that eae this 
report is not concerned with the efficiency of this score in differential 
diagnosis” (p. 418). ; 

Recent work by Kass (76) essentially shows agreement with 
Allen’s (4, 5, 6) findings. He concludes that in two-thirds of his cases 
the MDI failed to detect or confirm cases of brain damage. 

Deterioration versus mental deficiency. Bochm and Sarason (13) chose 
to investigate whether the formula offered by Wechsler is succes®” 
ful in distinguishing intellectual deterioration from mental deficiency: 
Twenty-two “familial” mental defectives ranging in age from 15-6 
were the subjects of this study. In all instances the neurological €x- 
amination was negative, and feeblemindedness was evident from early 
childhood. The mean deterioration loss was 15 per cent for the entire 
group. Fourteen of the cases showed losses from 22 to 48 per cent. 
The authors, therefore, quite correctly conclude: ‘The deterioratio” 
index . . . cannot be considered as a valid tool for distinguishing j 
tween mental deficiency and deterioration” (p. 358). f 

f A study by Sloan (125) lends added support to the conclusion” 

MDE Ee and Sarason (13). This investigation applied Wechs eh 
oT to 80 male mental defectives, predominantly of the familia! 
spre Using the 20 per cent criterion, nearly 70 per cent of this popu 
ation would be considered as deteriorated. However, neither clinically 
nor psychometrically could such a contention be supported. Fortu- 
nately, intelligence test findings were available on 56 cases that had pee 
examined during previous years. A re-examination did not produce 
any significant differences, The coefficient resulting from a correlation 
between the magnitude of the difference and the deterioration index we 
positive, but too small to be considered statistically significant. Thus: 
eet s MDI was shown again to be inadequate in differentiating 
eee: from mental deficiency. al 

ge and deterioration. Hunt's analysi s origi” 
standardization data, in which the Se ee youn! 
nondeteriorated group (ages 20-24) are compared with those of an ON, 
group (55-59), showed that only two of the subtests seem to “hold T 

with age (I and C). Moreover, the author also shows that BD and D 
are the most vulnerable subtests. He consequently suggests that ® 
ratio based on these pairs of subtests might be most sensitive and dis” 

tinguishing. 


s 
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Copple’s analysis (25) of 1,403 records of a wide age range (20-69) 
awards “some validity” to Wechsler’s MDI. The author feels, how- 
ever, that the use of his conversion table for obtaining a senescent de- 
cline score, based on a multiple regression equation, is preferable. A 
study referred to earlier (19) supports the use of the index in the aged 
and shows a positive correlation with CA. i 

_Johnson (73) correlated the MDI with CA for sizable groups of 
epileptics and feebleminded. The coefficients of correlation obtained 
were quite high for two epileptic groups (.60 and .46) and quite low 
(.22) for the feebleminded. Yet, the correlation between the length of 
time the patients had had seizures and the MDI is reported to be low 
by the same investigator. Thus, the conclusion one is tempted to draw 
from the first part of the study—that there is a relationship between age 
in epileptics and the MDI, which can probably be attributed to the 
history of seizures—is not supported in the second part. Since there is 
considerable difference in the reported mean ages of the groups, the 
results are difficult to interpret. À 

Differentiation between various groups. A comparison between psy- 
Choneurosis and schizophrenia was made by Schlosser and Kantor 
(122). Their population of 163 subjects consisted of 56 psychoneurotics, 
65 paranoid schizophrenics, and 42 mixed schizophrenics. They did not 
use all of the subtests in the scale. The “hold” subtests used in the 
Tatio were: I, V, PC, and OA. The “don’t hold” subtests were: D, A, 

D, and DS. A priori, the expectancy would be that the schizoptcnia 
group, particularly the nonparanoid, would show a higher loss than the 
Psychoneurotics. However, no statistically significant differences were 
obtained between the three groups. It appears that when the deteriora- 
tion index is used, psychoneurotics, paranoid, and mixed schizo- 
Phrenics show similar levels of loss of efficiency. The inadequacy of I, 
C, and V as indicators of the level of intelligence in the premorbid state 
of patients was pointed out by Rappaport and Webb (115). b 
The MDI was investigated by Rogers (117) with a total of 349 sub- 
Jects, subdivided into seven groups, some described in the bag 
and others obtained from counseling and mental hygiene services; . i 

ndings indicate that normals differ significantly from Hee 
8toups. However, the maladjusted groups do not differ sign! can x 

rom each other when the MDI is used. The index does as sees 

‘oh €rentiate adequately between organics and one group 9 3 Ja 

ith functional disorder. Results similar to those reporta y: aden 
i McCarty (12) were obtained by Rogers (118) when ‘a 

Was used, 

(as) o parison with other measures of 
tion Studied the relationship between 
and that obtained from the Shipley- 

€s revealed an agreement of .37 


deterioration. Garfield and Fey 
Wechsler’s measure of deteriora- 


Hartford. The 100 hospitalized 


between these two measures. 
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Magaret and Simpson (99) report a correlation of only 10 he has pee 
two indices of deterioration. Furthermore, they failed to as Mt: 
for validity of either method of estimating deterioration. s s me 
procedure of correlating psychometric decline over a period o on 
with measures of deterioration, and a comparison of a indices 
iatrists’ ratings of deterioration gave negative results. ; , 
T Birren (37) compared Wechsler’s MDI with findings in. 
Babcock-Levy test. The correlation obtained between the two in aH 
in 50 senescent normals was not significantly different from zero. 
need for independent validating criteria was emphasized by them. 


ee s 
Summary. Wechsler’s original remarks (138), based on empirical xe 
and not entirely borne out by his own statistics, set off a wave of studies the 
results of which are predominantly negative. The original dipengini teri- 
deterioration index was chiefly in connection with the “normal process 0 + ost 
oration” due to age. However, many investigators and clinicians did no ae 
time in jumping the gap from old age to organicity. It may well be the 
reduction of mental functioning due to old age is qualitatively different is 
brain trauma or brain disease, Moreover, does all brain trauma or dise the 
necessity produce marked deterioration? Are not the foci of pathology ie re 
pretraumatic and predisease Personalities important factors to be conside 
before all of these cases are tossed into the “organic hopper?” ilial 
A more serious indictment of the MDI comes from the studies on ae 
mental deficiency. They raise the question whether the “index” is only © n 
acteristic of old age, or whether it may not be the result of a pattern to be fours 
in a variety of conditions not related to old age. Another difficulty 15 tig nal 
adequacy of the MDI in differentiating “organics” from some other functio 


VAN è ca- 
groups. Further statistical refinement of the index followed up by its appli 
tion to a variety of 


. ro- 
y ot comparable (age, IQ, etc.) clinical populations meyan 
duce more definitive results concerning its value as a clinical tool in differ 
diagnosis. 


Effect of Organic I nvoluement 


ae ue 
An attempt to measure changes in the intellectual functioning It 
o physiological or somati 


has been made by sever: 


en 
, gations deal with effects noted in, the ¢ of 
tire scale or the subtests in it, but not with any specific ‘deteriora? 
index.” 
Differential dia 


described above was made by a 


o 

hese judgments were bas ipen 
ve of OA, DS, and V). ica 
y and a variety of neurolog 


oN Se ee et 


> 
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ic 72 per cent of the cases were verified by clinical diagnosis; in 
per cent the diagnosis was inconclusive, and in the remaining 18 per 


3 Ci © 5 . . . 
ent no clinical evidence of brain damage was obtained. Seventeen per 


i of 40 hospitalized patients “with no psychological abnormalities 
ee brain damage” had some abnormal clinical findings. The 
X y suggests numerous valuable qualitative observations based on the 
ork of Goldstein and his collaborators. However, most of these obser- 
vations are not, strictly speaking, the W-B test. The authors suggest 
such qualitative signs as irritability, mood changes, irregularity in 
Speed of performance, stickiness in shifting, circumlocution, slurring, 
and many others as indications of organicity. It may be questioned to 
what extent these signs overlap with the “mental examination” on 
which the clinical diagnosis is based at least in part. The inspection of 
the figures of subtest distribution yields a “semiquantitative” conclusion 
that the patients with brain damage “tended to show relatively great 
Preservation of ability on comprehension and information items. 
-.. Considerable loss . . . on D, A, and all the nonverbal items” (55, 
P. 172). This conclusion is based on a general impression rather than on 
detailed statistical analysis and tests of significance. One cannot agree _ 
that these findings “establish” the W-B as a reliable instrument in the 
lagnosis of brain damage. All that can be said is that some psycholo- 
tea acquainted with clinical signs of organiclty may be able to make a 
agnosis of brain damage while using the W-B test. ; 
An interesting Be to the diagnosis of cerebral pathology with 
the W-B test was presented by Hewson (65). This worker used as many 
as 13 ratios between various combinations of subtests ina comparison of 
Saat with cerebral pathology (concussion cases; cerebral a 
Clerosis, CNS syphilis, etc.) with a variety of psychonenrot ca aes 
poop of normals. These ratios apparently have been empirica y i 
lived. The author states that the obtained quotients of the aor 
8toup were distributed between those of the neurotics and the cerebra 
Pathology group. However, an examination of whatever eee 
aantitative data are presented does not justify the statemen es of 
ae Interesting to note that this worker advocates combina a Sad 
Otic. for adequate diagnosis. A great deal of raw data on t E a 
ae and 98 cerebral pathology cases are given. In additio coa 
;, On normal subjects and on patients having a variety © X flicacy 
“8noses were presented. The relationship of these data to the € 


of th j rical data 
€ ratios in di is i lear. For some of the nume a 
diagnosis is not c. tween organics, 


Present Sn 
motets the indicati that the overlapping 9e 1 y 
0 , cations are tha s te 
Bec) and neurotics is considerable when the combination een 
eral ratios is used. The connection between some of the epee a 
ardi, lleged conclusions and the data presented is very 7° 

Y comprehensible to the present reviewers. cha 
i arin 
is procedure was also applied by Guttman (59) in comparing 
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tered on three Occasions wi 
second administration was 
drug, the total IQ rose 14 


th a seven- and a two-week interval. 


i eae was 
points. The rise in the performance 0D 
was the verbal IQ. A lapse to the pre 


: er- 
may be observed in such cases via ea ae 
idirecti Possibly other factors tha 


. bf S 
(81) ofa meningo-encephalitic patient YA 
and particular difficulty with Ban 
of qualitative findings from the W- ults 
be extremely “concrete.” These res 


> . i int 
ent with Cofer’s findings (22) regarding thé rise in 
ts under hyoscine, 


: Summary. It may be stated that the 
little to 


our systematic understanding of 
order. The variety of 


n add 


Á ; ic dis- 
intellectual changes in organic 


j A r the 
cs” raises the question whethe 


ts that some common amay 
ue to a similar reaction of the person of 
unate that many of the studies do not report dings 
subtests, thus making precise comparison of findi 

al Patterning very difficult, if not impossible. 


the scores for the W-B 
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7 , : nee 
ave s revised edition of Measurement of Adult Intelligence (138). 
echsler expanded his discussion of diagnostic indications in the test. 


A sis utilizing Wechsler’s diagnostic indicators. Brecher (12) ob- 
Eria from Wechsler s discussion as many as 14 diagnostic ‘“‘signs” for 
zophrenia, 12 for organics, 13 for neurosis, 13 for psychopathic per- 
onality, and 12 for mental deficiency. Her study of a group of 40 
schizophrenics indicates the futility of these signs. If the patients who 
ed diagnosed clinically as schizophrenic were to be diagnosed on the 
basis of Wechsler’s signs of schizophrenia as opposed to those character- 
istic of other disorders, only 32.5 per cent of the cases would be correctly 


diagnosed, 


Olch (105) compared test results on 32 schizophrenics with those of 


two age groups (17-29 and 40-49) of Wechsler’s standardization popula- 
tion. A number of characteristics of the schizophrenic pattern sug- 
gested by Wechsler and other investigators mentioned in our earlier 


review (111) were critically examined. Olch found no significant differ- 
’s of schizophrenics; 


ences between the verbal and performance IQ 

neither did she find that the age factor has any effect on these conclu- 
Sions, However, she did find significant differences between younger 
schizophrenics and normals in individual subtest scores. , These sub- 
tests are: DS, C, S, and PC. A finding substantiating earlier studies is 
the greater variability in test performance of schizophrenics as com- 


pared with Wechsler’s normals. i 
In Levine’s study (88), five judges were asked to diagnose oi 
records on the basis of Wechsler’s discussion in the recent revision o; > 
bosk (138). The records were those of 110 white males pee 
among a large number of diagnostic groupings. Among these, 46 cases 
Were diagnosed as schizophrenic. The findings indicate that: , the agree- 
Ment between WB diagnoses is of borderline statistical whem oe 
e percentage of agreement ranges from 59.7 to 67.2 for cases 
classified” (88 p. 29). Despite the fair statistical reliability for the rat- 
i the disagreement in diagnosing echizophrenios T poi 
Irenics r. = er cent, an there wa 
Profiles ae iom eee jn some cases. „Thus, the separa- 
tion of schizophrenics from other patients on the basis of W-B patterns 


‘S on] e, but considerably better than the 
y somewhat better than mani ho employed the “sien counting” 


results obtai 14) w l ! 
Method pee! by Oe ae for individual diagnosis. 
vi Johnson (74) obtained his score patter 
me ual’s subtest deviations from the mean 

r nt of observed subtest deviation Wi 
anges from 8 per cent on to 87 pe 
8reater than reported by Wechsler, sex di 


Positive relationship betwee? variability 
ained, 
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. . izo- 

Other schizophrenic patterns. Garfield (43), in his study of 67 ee 

phrenics and 46 ‘‘controls’’ (nonpsychotic psychiatric pameni i o hE 
the deviation of each subject’s subtest scores from his own mea 


are no reliable sc 
schizophrenic subj 
- “control” 


me 
stigator reported on a et Se E 
a comparison between ms (105); 
group with those of Olch 7A 

i out 
group findings. The DS is ae 
tly low scores in the samples CO” 


’s (114) 72 schizophrenics a? 


` groups were all statistically s 
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scatter, employed by Rapaport, yields some interesting results. ‘‘Schiz- 
ophrenic impairment” is due least to D and OA and is most evident in 
C, PC, A, and DS. In ‘attempting to differentiate individuals, the re- 
gression equation misidentified 26 per cent. The “linear combination of 
subtest scores yielded a multiple R of ‘45 with the criterion of group 
identity” and is significantly different from zero. Subtests C, PC, DS, 
and A, in order of decreasing effectiveness, were almost entirely re- 
sponsible for “the discrimination capacity of the battery.” The critique 
of the sampling method that may be applied to Rapaport’s work is also 
applicable to this study. : 
Subtypes of schisophrenia. Freeman (39) compared 28 hebephrenic 
schizophrenics and 28 paranoids with the same number of normals 
matched for age, sex, race, educational background, and even religious 
affiliation. The data reveal that the discrepancy between the verbal and 
performance scale scores markedly favors the verbal score for the para- 
noid group, but is in the opposite direction in the hebephrenics. The 
total scores, verbal scores, and performance scores are highest for the 
normals and lowest for the hebephrenics. The hebephrenics function at 
a significantly lower level than do the controls on both scales, while the 
difference between them and the paranoids is only significant with re- 
spect to the VS. A significant difference between the paranoids and 
controls was found on the PS. The FS comparisons between the three 
ignificant. The FS scatter and PS scatter 
did not show discrimination between the groups. The only ores 
difference on verbal scatter wa i j n ote a GON 
phrenics and controls. The use of covariance did not alter the findings fe 
any appreciable extent. Freeman concludes that the | sca ADE a 
as not yet proved a valid one in the diagnostic testing 0t he ep 
gg Paranoid schizophrenics.” Be aiet 
n asure patterns in $ A 
nec tz) by none of Fishers discriminant function. Reliable groiip 
differentiations between some major types of schizophrenia were o9- 


. “ S 
tained. However, the final conclusion 1s that HENGE ...is nota 
highly adequate tool for psychiatric diagnosis” (p- 95). : 

î -B in the diagnosis o 
i cerning the use of the W-B in t i 
cae ine ne ins negative. The results concerning the discrepancy 
$ j -a inconclusive, since they differ 


between PSins ren ce they dif 
from sree Individual differentiating bsa ne not dieerimr an 
etween schizophrenics and other groups- Severa! by X SPER AS Eai 
Scatter, vocabulary scatter, etc.) do not demonstrate i ae: ia ae pi ane 
Schizophrenic pattern. Despite repeated warnings int ae Be cs it 
icant factors remain uncontrolled in many of the studies: hae Ba 
Spproach did not prove (te so diferentia ioe Seful. Apparently, a 
echsler’s diagnostic hints were somewhat n be , 
combined Pets in which some quantitative data are utilized along with 


‘clinical insight” is most practical in the diagnostic process. 


hizophrenics was made by 


ill 
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Patterns in Neurosis 


Anxiety. A scatter analysis (deviation of each subtest from t 
mean of all subtests) of the W-B records of 25 anxiety neurotics Ha 
reported by Lewinski (90). No characteristic pattern was obtained r 
yond a few qualitative observations. Rashkis and Welsh (116) ke 
12 signs of anxiety which were based on W-B records of 30 cases. P 
of the “signs” are due to “temporary inefficiency” on D, J, BD, A, ga 
PC, and PA, while the remaining are extraneous and qualitative in 
nature (apprehension, distractibility, somatic complaints, etc.). A se 
parison between the anxiety patients and a group of nonanxiety ee i 
did not yield statistically significant differences in the incidence of the 
signs. The qualitative signs appeared among the ones that tended to 
differentiate between the groups most effectively. Shoben’s comparison 
(124) of 18 anxious with 17 nonanxious college students yielded no ak 
ties differences in the number of signs listed by Rashkis and Welsh 
(116). 

Warner's (135) study reported a comparison of W-B findings in 60 


anxiety neurotics with those of 65 normal controls. Excepting pe 
higher relative position of PA, OA, and PC in the anxiety neurotics, the 
investigator found that int 


ertest variability, differences between verba 

and performance IQ's, and relative D and A scores did not differentiate 

between the two groups. : 

A study in which a number of important factors were controlled in 

a comparison of 50 anxiety reaction cases with 25 orthopedic hospita 
cases, was reported by Heyer (66), 


3 (e 
btest scores, intertest variability, and subtes 


pa + » Who studied a 
ere was no “characteris 


acteristic organization of mental abilities whic 
would serve to distinguish either from normal subjects or from 
other clinical groups” (p. 472), 


Summary. The results 
of quantitative W-B findings ch 


evoked by it. 
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Psychopaths and Delinquents 


Strother (132) à 

psycho studied the W-B’s tate A 
low A, ate cheni on Wechsler’s b e 
pens do not heon: ar =i direction, so the author e ke 
ee ahaor, with sufficient consistency to be useful i he 

4 exican and Ame problem groups were examined by A O 
epressed W-B gana gs and civilian problem groups all el F 
stan „He eonclides Lindh ete OA, and PA+OA greater than PC+ 
eee Franklin (38 Vechsler’s psychopath pattern (138) is sub- 
flthough ieee | } applied the W-B to delinquent Negro boys. 
sit) which was obtai a d acy of comparing their pattern with Wechs- 
on iderable boaters ee. from a different type of sample, he found 
a group of ia Altus and Clark (9) studied a group of white 
s nisya deaa a institutionalized problem boys. Since four of 
co that fils pattern tid chopath signs were found, the authors con- 
sentitutionalized ace = corroborated. Sloan and Cutts (126) studied 
ae agreement wich sae delinquents. They concluded that there is 
(28) at for psychopat oth the Wechsler pattern for mental defectives 
showed just a paths. However, a control group of nondelinquents 
s many of the psychopath “sions.” 


in the use of the label means 


Sur 
tha mmary, š 
t di y. The notorious lack of consistency 
The test results then are 


trea ferent j ; 
t in 
iffern a sen tat, wal study different subjects. 
Path at There is a means, which. will obscure important individua! 
that in ern of Wechsl the questionable application of the adolescent psycho- 
er to mature subjects. Lastly, it should be mentione: 
erived his 


Patter the original 

that P the aa (138, p. 214, No. 15) from which Wechsler di 

Populati, as similar oe hopathic” delinquent controls showed a test pattern 

Prised th Consideri hat of the “psychopaths” as it was to the standardization 

© see any a ing all these difficulties, the reader will probably be sur- 
greement between investigators: 


of the eleven GENERAL SUMMARY 
eas Pal teea since the original publication of Wechsle 
no 12 *daptable oa ' in 1939 have show? that his instrum? 
(ayy 8 Nee ean pliable tool for research purposes: © uti 
have © On the co the validity of this test as of intelligence 

ntrary, the vast popularity @ 


r's scale 
nt is an 
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dation wae it 
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i parts of the scale or certain combi ations O} ! sub- 
d advocated as rapi d time- 
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saving devices in the assessment of intelligence. Many of the cone 
tions show correlations of high order with the entire test, eye ee 
use must be limited to special situations. For the most part, fin Fe 
are not readily comparable for they were obtained on samples w a 
differ considerably from each other with respect to IQ range, education, 
age, sex, and other factors of varying significance. ee. 
The psychologist’s rejection, in recent years, of his role as a 
psychometrist”’ 
rather than onl 
est in the use o. 
Underlying th 
the hypothesi 


be 
gree that they are mistakenly thought aa 
ue to the morbid state has not been adequately ¢ ES- 
sidered. Thus, group tendencies of various nosological classificatio 


5 i t 
have been frequently hailed as aids in psychiatric diagnosis. In tac 
the dozens of s 


affairs in respect to “scatter, 


“iona 
many more groups have been tested and compared, and some additio 
measures of scatter i 

; res 
to a mouse, , however, that “ ... the various measu 


. in 
f T a e different patterns, have succeeded 
differentiating groups, but n 


. . F. iri l- 
1 Ot individuals” (111, p. 420). The empirica 
ly devised measures still po 


F f an- 
int out “trends” and “tendencies” but car’ 


E 
ations. On the clinical and “qualitative 
level some of the studies h 


+ ni 
ave brought forth certain observations 4 


cut and ofa 
not all schizophrenics are alike o 
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- hospitals; not all “ sac! 
destruction, etc., ate The ene eee a a lect eae 
“Samadi of the criterion. To do “davis Hania vate | 
$ i : uild on sand. 
ee name attention should be concentrated upon the measuring 
Pili tect ee an 75, 78). There are deficiencies in the structure 
a Jeke e used for the purposes just discussed. Inclusion 
en ett unctions and the increase in number of items within 
sired results ‘Aig may lead to'a closer approximation of the de- 
icts ARN í a 80, experimentation with an improved scale, with sub- 
ATA rably ‘ normal”) under varying conditions (stress, emotion, 
eae in the refinement of intellectual measures which are 
in Foy chant ae DER. to.the more exaggerated and chronic conditions 
ener any test employed by a skillful clinician and insightful 
Me ava S 7 apse? an “aid in differential diagnosis.” However, so far, 
a ala 1 5 to demonstrate the effectiveness of certain quantitative 
The ee test score variabilities as an aid in individual diagnosis. 
AN i eal contribution of such studies to the general field of psy- 
the oiadi a meager. Itis doubtful that the continued clogging of 
er ca iterature with testimonials pro and con, based on scanty 
controlled evidence, will be of further benefit. 
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A PSYCHOPHYSICAL METHOD EMPLOYING A MODIFI- 
CATION OF THE MULLER-URBAN WEIGHTS? 


STEPHEN HARRISON 
General Foods Corporation 
AND 
MARGARET J. HARRISON 


The proposals made in this short paper have arisen out of taste 
and flavor threshold determinations carried out at these laboratories, 
but they should be applicable to psychophysics in general. 

We have recently had the task of determining stimulus (absolute) 
thresholds for a number of different substances. Sometimes the thres- 
hold was measured for addition to spring water, but on some occasions 

it was necessary for our purposes to utilize an infusion of coffee 


as a base. i 

It has been the experience of this and many other laboratories work- 
ing in the same field that organoleptic judgments are particularly 
prone to the “stimulus error’—i.e., the taster tends to align his judg- 
ment to his knowledge of the stimulus (2). It was, therefore, eee 
an essential prerequisite of any procedure adopted that all samples 
should be coded before presentation to the subject. This restriction 
somewhat limited the choice of psychophysical methods, since it 1s a 
feature of much of the classical psychophysical procedure for absolute 
threshold determination that the subject has either knowledge or part 
knowledge of each stimulus presented to him. Stratton had proposed the 
method of serial groups, in which each stimulus value was presented to- 
Sether with an equal number of blank or “catch” stimuli, the task of the 
Subject being to recognize the true stimuli. The mathematical treatment 


of the results leaves much to be desired, however, as the data are not 
Ey utilized in deriving the threshold value and no parameter equiva- 
ent to a standard error is provided (7). wea: 
We have, therefore, EA the following method of ean a 
In essence, coded beakers are presented ina series of pai to ni 
ject, each pair consisting of one beaker containing one © Bats ee 
tion levels of the active substance under investigation ae a E ; 
beaker serving as a “blank” stimulus containing water or other m 


‘on is bei . No attempt 
Upon which the threshold determination 1s being betes ee r 
will be made here to describe the details of the proc’ a ; ; 
i Dr. L. W. Elder, Director o! 
elt’ a and of his test kitchen staff 


1 The writers wish to acknowledge th ee 
his organization, 


the Produce Evaluation Laboratory of t 
Supervised by Mrs. A. M. Chao. oe 


250 STEPHEN HARRISON AND MARGARET J. HARRISON 


: 2 one 
accordance with accepted psychophysical enon ech gmt reed 
nized experimental design. The data are collected in the a ae 
centage of correct responses for each stimulus level prese eae 
mathematical treatment of the data, however, involves certai 


Bare cy f this 
tions in advance of standard methods which it is the purpose o 
Paper to present. 


METHOD oF DETERMINING THE THRESHOLD 
The method consists e 


š M pothe- 
adjustment as described below), assuming the phi-log-gamma re ae 
sis (which is preferable to the phi-gamma hypothesis owing to aie 
fraction for olfactory and gus 


s 
ne-fitting used is that of least r 
, for example, by Guilford (6), but with three modificati d 
1. A feature of the probit method as described by Bliss (3) and ag 
to by Finney (5 the analysis. This employs paies 
squares solutio fitted line, This has the particular noven not 
of permitting the use of zero and 100 per cent correct responses, which o 
possible in the ordinary least Squares treatment as described in the psy 
physics literature, cent 
nce has to be made for the fact that a score of 50 ag 
ed by chance alone for each ae that 
therefore, be given a simple transformation panes 
ntage of the maximum Possible score after C 


unted. This may be done as follows: 


2. A special allowa 
correct judgments y 
> he original score should, 


where P is the tra 


ghts as normall 
here. Th 


curve. Hence, the Müller wei 


o; 
the squared ordinate of the n 
percentage scores here Propo: 


rm 
ineo properly be applied to the trenat age 
sed, since the transformed percentage scale 


| 
| 
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Fon zero to 100 per cent with the threshold at 50 per cent (whereas the scale 
efore transformation ranges from 50 per cent—effectively—to 100 per cent, 
a r threshold point at 75 per cent). The Urban weights correct for the fact 
A x he error variance ofa percentage score is not a constant but varies with 
F a aE of the score, being greatest at the 50 per cent point and diminish- 
id rege as the score approaches zero or 100 per cent (4). Urban suggested 
ares is should be compensated for by basing a weighting system on the recip- 
ocal of the variance of a percentage, i.e., 1/pg. This latter system of weights 
clearly cannot be applied directly to the transformed percentages since the error 


TABLE I 
MODIFIED MÜLLER-URBAN WEIGHTS 


P% Weight P% Weight P% | Weight P% | Weight 
1 0.003 26 | 0.475 51 0.904 76 | 0.962 
2 .010 27 495 52 .915 77 .952 
3 .019 28 1512 53 1925 78 1941 
4 .031 29 538 54 £935 79 .929 
2 045 30 1559 55 944 80 ‘915 
p -060 31 .579 56 .953 81 .903 
i -076 32 .599 57 .960 82 „884 
8 .094 33 619 58 968 83 866 
9 ETE 34 .638 59 974 84 845 

10 131 35 657 60 .980 85 824 
A ASL 36 675 61 .986 86 .800 
12 AML 37 “694 62 990 87 7723 
13 191 38 712 63 994 88 -745 
14 -213 2 “730 64 996 89 715 
15 .234 40 AT 65 | 0.999 90 681 
15 .256 41 763 66 | 1.000 91 645 
iq +277 42 .780 67 1.000 92 .605 
18 .299 43 “796 63 | 1.000 93 561 

19 „32i 44 “sit 69 | 0.999 94 512 

20 1343 45 (826 70 ‘997 95 458 

21 .365 46 “840 71 993 96 399 

22 387 47 “954 72 "989 97 "329 

23 409 48 867 73 984 98 .249 

24 431 49 880 74 ‘978 99 et 


P=2(p—50)9%, where p is the original percentage of correct responses: 
Variances upon which the Urban weights are based depend upon abe ee 
rather than the transformed percentages. Normally, the Miiller an ii T 
Weights are multiplied together to give a combined Miller- Urban TAE i 
Itis in this form that they are usually tabled for use- These will age ks poe He 
to the data under consideration since, as explained above, the nae ees 
Should Properly be applied to the transformed percentage arose 
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weights to the original percentage scores. Instead, therefore, of using the normal 
Miiller-Urban weights, it is suggested that a modified product of the two weights, 
be used where t 
and the Urban weight on the original percentage score. A table of these weights 
has been constructed for scores ranging from zero to 100 per cent at 1 per cent 
intervals (see Table I). To make these weights directly comparable to the or- 


dinary Miiller-Urban weights, they have beeen adjusted so as to bring the maxi- 
mum weight up to unity. 


MULLER-URBAN WEIGHTS 


0.8 


0.7 


0.6 


WEIGHT 
& 


60% B0% 90% 100% 
SCORE 


FIG, 1, CURVE Re 
REPRESENTING STANDARD MÜLLER-URBAN WEIGHTS 


he Müller weight is based upon the transformed percentage score 


| 


re 
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provide a measure of the standard error as well as the threshold, which 
makes it possible to establish fiducial limits for the threshold. This 
seems to the present writers to be a matter of great importance- since 
the estimate of the threshold has little value by itself owing to the large 


MODIFIED MULLER URBAN WEIGHTS 


0.9 
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0.5 


WEIGHT 


0% 10% 20% 


SCORE 
IFIED MÜLLER-URBAN WEIGHTS 
en transformation. 


Fic. 2, CURVE REPRESENTING Mop rs 
The percentage score has been 8! 


ic of thresholds in the fields of taste and 
ination is of little practical use unless it 
ts. It has been chiefly this circum- 
p this modified psychophysi- 


Standard errors characterist 
flavor. A threshold determi? aed 
can be contained within fiducial m1 
Stance which has led the authors to develo 


Cal procedure. 


7 
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24 z = 
COMPARISON OF THE NEW WEIGHTS WITH THE NORMA 
MüLLER-URBAN WEIGHTS 


: : veighting 
It is interesting to compare the properties of this new w e an 
distribution with the normal Müller-Urban weights (see Figure 
2). The following differences may be noted: 


cent) 
1. The maximum weight is no longer found at the threshold (50 per 


falling 
point, but is displaced Positively, i.e., towards the upper end of the scale, 
at about 67 per cent, 


2. The weights corres 
smaller than in the case 


3. The sprea 


standard Miiller-Urban values. 
shaded area in e 


dard 
O, compared with 97-91% =82% for the stan 
weights. Hence, it would appear desirabl 
ge 27%-94%, if possible in 


a range has been found line an 
bility for the slope of the regression ding t° 
error of concentrations correspon 
the more extreme response scores, j 
. ts 
The restricted Tange of scores of high weight for the modified weigh 
can be expanded if 


e 
A is reduc 
ce expectation of correct responses 1S T 


below the 50 Per cent leye] by 


r ecta- 
x 3 - Percentage score after allowance for the chance exp 
tion will be given by 


so that 
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The proposed weight is given by 


i y is the ordinate of the Gaussian curve of errors, the value of y 

ing determined by the transformed percentage P; q=100—p. 

P Expressing the denominator in terms of the transformed percentage 
, the expression becomes 


ra 
fe — e) 4 e} fioo & P(100 — e) a o} 
100 100 


which may be written in the form 
— eN 100 
E) fe Æ et (100 — P) 
100 (100 — e) 
the denominator will be the same for all 
) and so can be eliminated without affect- 
The formula for the relative 


es squared expression in 

in ghts (for a given value of e) and 

ed the relative values of the weights. 
eights is, therefore, given by 


zè 
100e 
PH E (100 — P) 
(100 — ¢) 

ominator components of thi 
apply uniformly to the transformed percentage values. 
As one means of reducing the chance expectation, the so-called tri- 
angular procedure might be utilized in which samples are presented in 
8roups of three, two of which contain identical concentrations of the 
Stimulus anietencd and the third, a blank solution only, the task of the 
Subject being to identify the odd sample (1). Chance expectancy would 


then fall j Id have to examine one and 
to 332 t, but the subject wou j 
apse in the case of the method described 


o t 

ne-half times as many samples as olen : i 
above, In the field of organoleptics, onset of fatigue 1s particularly rapid, 
and for this reason we have not s0 far used the triangular test in system- 
ati 4 

tic threshold determinations. 


The numerator and den s weight now 


Edni, ` 
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SOME COMMENTS ON THE CONTROLLING OF 
DIFFERENCES IN RESPONSES ON THE 
RORSCHACH TEST! 


ROBERT M. EICHLER? 
State University of Iowa 


In a recent article in this journal, Cronbach (1) has called attention 
to the need for controlling individual differences in the number of 
responses given to the Rorschach test before proceeding to test the signif- 
icance of relations involving the remaining Rorschach scores. As he 
indicates, the experimental dependence of the various Rorschach scores 
on “productivity” or number of responses (R) may result in a repetition 
of the test of the significance of relations involving differences in R 
when functions concerning other Rorschach categories are evaluated. 

Since the typical method for controlling productivity differences by 
Converting Rorschach scores to percentages presents serious statistical 
complications and, in addition, often fails to achieve the desired in- 
dependence from R, Cronbach proposes several alternative procedures 
for resolving this difficulty. These are: 


1. Scoring only a fixed number of respon : 1 t 
2. Reconstructing subgroups equated on R either by discarding cases or 


establishing subsamples for various intervals in which Ris nearly uniform. 
3. Plotting the variable against R and testing the significance of the propor- 


tion of cases falling above and below a line fitting the medians of the columns. 
4. A method of “pattern tabulation” involving the analysis of profiles of 


normalized scores. 


ses on all protocols. 


ular problem and its possible 
nal points that need consideration. The 
f Rorschach scores in R (the problem of 
d concerns the use of analysis of co- 


Cronbach’s discussion of this partic 


Solutions suggests two additio: 
first relates to the inclusion © 
Part-whole correlation); the secon 
Variance with transformed Rorschach scores. 

The dependence ofa Rorschach score upon total responsiveness has 
Usually been shown by correlating R and that score. Since the score 


18 reflected i ever, it is to be expected that the two will be posi- 
elds Bae A dered, therefore, whether the Ror- 


tively cor be won 
related. It may be ay 
Schach score is not actually independent of productivity when the latter 
does not include it. If thisis true, the researcher would not be confronted 
With the task of controlling for R differences, before systematically 
bal Seas eat Dr. Harold P. Bechtoldt for his helpful suggestions. 
hs riter ja de a E i h Fellow of the National Institute of 


? Publi ice Postdoctorate Researc In t 
Mental Hele eee New York Regional Office of the Veterans Administration. 
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t i evidence 
testing his hypotheses concerning the other test categories. MA 
obtained by the writer (2) indicates that, even with total produ 


between weighted shading responses and R minus shading responses 
-53, between F and R minus F of .49, between weighted color "pot a, 
and R minus color responses of .38, between P and R sid adh ae 
Thus, even when one avoids any spurious correlation, a flue R. 
factor is apparent, In view of these significant relationships it is mz 


of cases or a considerab] 
_be useful, Since the ad 


1 ting 
otal responsiveness, and then subra E 
al variance as the adjusted value. It shou 


3 To 
a useful method in this regard. 


een Productivity and other Rorschacl 
© total number of responses chach 
dependent variable (the Rorsg ari- 
€ independent or uncontrolled v 


up 
. P : P lation is low and/or where the oes 
differences on the unadjusted Rorschach Score under analysis are $ 
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and attributable to chance, the use of this design may be of little utility. 
In cases where a more complex covariance design is used involving the 
interaction variance as the error term, the increase in precision obtained 
will depend upon the correlation of the interaction effects (3). Sucha 
design will not be profitable where the latter correlation is low. 
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Borne, E. G. A history of experimental psychology. (2nd Ed.) New 
York: Appleton-Century-Crofts, 1950. Pp. xxi+777. $6.00. 


The second edition of his History is, in Boring’s own words, “about 
one-third larger than the first edition, is one-half new writing and uses 
for its other half about two-thirds of the old edition. There must be 
some thousand minor changes in what is reprinted... . [Despite the 


surance, of the next decade; whatever I say for the most recent decade is 
based on gratuitous courage.” 


dealing, respectively, with American functional psychology, Gestalt psychology, 


behavioristics, brain function, and dynamic psychology, have been completely 
rewritten. 


; ; nt 
gives a valuable summary of importa: 


4 : hology. In assessing the great contribu- 
tions, Boring says: “The student of the history of psychology would not be 


Promoting an absurdity if he placed on the horizon of his imagination these 


In his 1929 edition Boring failed to find any great psychologists; now a 
elmholtz, James, and Freud. [I here H 
0, however, the great-man theory of scientific progre 


Although he states that he can i 1930, 
A - mee not speak confidently of the years since 
Boring gives us (in his Preface and in ans ual danes, but eepedialiy chap. 


These are the striking elemente a 
al. Gestalt Psychology has accomplishe' aD 
e. Behaviorism and operationism have placed a sta 


of objectivity upon American Psychology. [It is disappointing not to find an 
account of H. -M ohnson’s pioneer Operational analyses (Psychol. Rev., 1928 
1929, 1930).] Studies of brain funetiog cao BO tim bur Leda ie cold of thein 
present significance), Dynamic Psychology is an interest, a concern, and a move” 


ment for | those Psychologists who, disappointed in the description of conscious- 
ness and behavior, seek a more satisfying Psychology of wnt they sometimes 
call ‘human nature’; it appeals to many Psychologists; hence it constitutes 
a strong movement. ? 


In 1950, psychology need make no apology, Through the years psychology 
260 i 
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has gai 
oar eeann from the successful application of its facts and princi- 
Gass reas o! psychology show encouraging growth. “In both Great 
n merica psychology s battle has been to become independent of 
E kep ys z That conflict between parent fixation and the need for independ- 
in s sti elt in 1929, but now it has all gone.” [But think of the number 
ee ses in scientific method that are given in departments of psychology! 
ink also of the annual crop of “systematic” articles!] a 


" One of the first things that impresses a reviewer in comparing the 
rst and second editions of the History is the similarity of historical 
method used in the two volumes. The great-man theory is disavowed in 
1950, but the historical analysis exemplified in the second edition is not 
greatly changed from that of the 1929 edition, where, presumably, the 


theory helped to determine the treatment. 

„It may have been the great-man view that produced, in the 1929 
edition, a history emphasizing men, their controversies, and their sec- 
ondary professional activities. The weighting of emphasis led Wood- 
worth (J. genet. Psychol., 1930, 38, 521-526), in his review of the first 


edition, to say: 

The author's story of the past seventy years centers about the systematic 

problems and difficulties. He has much to say of the busy externals of psy- 
societies in the different 


chology, the founding of laboratories, journals, and 
countries, and the successi tematic books that have ap- 


on of important sys 
peared. He is particularly full on the biographical side. To quite an extent, 
he presents the broadening of the scope of psychology as a consequence of the 
new methods invented. But he says little of results. He does not show how the 
psychologists increa: inherited fromt 


sed the body of knowledge } he sense physiolo- 
gists, nor what new ned with their own new methods. 
The situation is not greatly chan 


knowledge they have gai 
ond edition. The great- 
d, has left its imprint. 


ged in the sec 
man the though disavowed, 

i. ce HG not now have to share in Woodworth’s frustra- 
tion of 1930. Other works (for example, Murphy’s Historical Introduc- 
tion to Modern Psychology, are available to fill out the historical picture, 
and, in particular, we have Boring’s Sensation and Perception m the 
History of Experimental Psychology, an account that treats experimental 
Psychology as a factual science. The History and Sensation and Percep- 
tion are complementary; and if a third book on learning and motivation 
should one day make its appearance (a possibility that Boring men- 
tioned in his Preface to Sensation and Perception) we shall have a trilogy 

ment of experimental 


that giv dmirable account of a large seg J 
ek a temporal context that varies, depending on the 


piycliology; written in a r an 
ubje 1930 to the presen k 
ject matter, from eak confidently of the years since 


Boring’s insistence tha ; 5 
1930 me ae eeu for a reviewer: Should the reviewer ignore all that 
-o the last twenty years, or should he give it serious 


oring says concerning : : 
attention? The appropriate answer seems to be that the discussion 
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i i indi wer | 
is on the record; hence it cannot be ignored. A more indirect ans 


; ’ 
instances, a more sympatheti 
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jective nature o 
ogical. Bori 
Names are |j 


concepts, but in one main regard and in many minor regards, their aP- 
proach is biological: they deal with beh 


tum. All too frequently gen 
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study of behavior, many basic concepts and the emphasis on biological, 
objective method come from our biological rather than our psychological 
ancestors. Even the work on so-called sensation and perception, which 
might be expected to trace most readily back to psychological influences, 
Is probably more influenced by the work of the sensory physiologists 
than it is by the work of sensory psychologists. And so in all areas of 
experimental psychology a primary legacy of methodology and concept 


is derived from a line of biological workers, many of them outside the 


general stream of early psychological history. In some future history it 
may be as necessary to trace those biological trends that helped deter- 
mine American objective psychology as it is to follow the long path of 
introspective psychology. It may turn out that this type of history will 
emphasize such things as the way experiments were done and the way 
questions were asked rather than verbalized tenets of faith. 

Another important influence that may be traced in a later history is 
the influence of psychiatry and the social sciences on experimental psy- 
chology, This influence may, in this volume, be pieced together on the 
basis of the discussion of many individuals and the chapter on dynamic 
Psychology, but many psychologists will probably feel that nothing 
short: of an account fully commensurate with that given introspective 
Psychology will suffice. There can be little doubt that medicine and 
social science have had some influence on experimental psychology, and 
insofar as the general body of psychologists is concerned, one needs only 
to look at interests represented in the American Psychological Associa- 
tion to be convinced that, as of 1950, G. Stanley Hall has carried the 


day. : 
One cannot but be impressed anew with Boring's scholarship. It i 
Probably true that no other psychologist could provide the high level o 
historical narration that Boring demonstrates in his History. Tiepa 
entation is lively, the attention to detail meticulous, and the igi o 
facts overwhelming. As Elliott says in the editor's introduction: s ven 
if psychologists are a crotchety lot, no audacious critic among i em is 
Soing to rise and deny that Boring’s History is a classic. Le ‘istory 
is indeed a classic; but its outstanding quality derives more from an un- 


h 
Paralleled treatment of ychology than 


the rise and fall of introspective ps i 
it does from a delineation of the roots of objective paseko ogy. 


. H. GRAHAM. 


Columbia University. TE 

ENGLE, T.L. Psychology: Tts principles and applications. (Rev. Ed.) 

New York: World Book Co-, 1950. Pp. xi+628. $3.08. Ri i 
Auth ts in elementary psychology have generally ignore 

e r ee this subject as part of the high school curricu- 

fi eral educational values inherent in the study 

in an attempt to provide an 


of general psychology have been sacrificed 
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This book differs from the usual introductory text in that it coh 
written for general students in both the final years of high schoo 


of psychological research performed during and following World Wer 
The 17 chapters are organized into six major units: “I. What at 

Science of Psychology,” “IT. Patterns of Human Behavior,” ‘TIT. et 

We Have Our Varied Patterns of Behavior,” “Iv, Learning, " 


Problems of Personal Adjustment,” “Vy, Broader Problems of Adjust- 
ment—Society, Job, and Family.” 


. . n- 
E TY since it is written on an elema 
tary and practical level and, at the same time, maintains an admira 
degree of objectivity and scientific integrity. 


FREDERICK A. COURTS. 
Reed College, RED: 


GUTHRIE, EDWIN R., anp Powers, Francis F. Educational psychol- 
ogy. New York: Ronald P 


This volume is designed as an introductory text in educational psy- 
chology addressed to prospect 


- : 5 se 
asant situation, This correct respon js 
ast of the series of responses and thus 


When a child enters school he confro; 


sills 
: nts an enormous number of new S 
which must be learned by trial and error... He must learn how to sit r 
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tively still, how to r i lati i 

SA , how to remain re atively quiet.... Ina large number of th 

ee ‘motivating agent is the teacher. She is the goad that keeps daS 
ild into activity until he achieves the required result (p. 120). 


E Guthrie's theory of learning has the respectability of being one of 
Ean repepia theories. The exposition of other theories is rather 
Pine: ut ecidedly condescending. The implications of this theory for 
Sr oom teaching, as indicated by the above quotation, seem to me 
o be unfortunate. 

Only rarely does another point of vi 


with these lines: “The child is a whole 
in a world of situations which are complex stimulus patterns. To these 


eee he responds as an entire organism.” Chapter XIII begins, 
E modern program of education calls for rich and varied learning 
rea for every child.” The promise of these words is not ful- 

ed. 
For the most part the 


There is much solid material in this text. 


exposition is very clear and well organized. There are many homely 
lems. There is a wealth of detail and 


of practical, common-sense advice. 

The authors assert (p. 112) that different learning theories amount 
to much the same thing from the point 0 i ‘cal educational 
Psychology. Their text is a 
«mone teacher who absorbs this vo 

Poorer teacher of children. 
Frank K. SHUTTLEWORTH. 


ew emerge. Chapter XII begins 
and entire organism. He exists 


to the contrary. The pro- 
a different and, I fear, 


The City College of New York. 
je Differential psychology. 


ANASTASI, ANNE, AND FOLEY, Joun P 
1949. Pp. xv+894. $5.50. 


(Rey. Ed.) New York: Macmillan, 


This revised edition has been greatly enlarged and improved over 
1 from biology, child development, 


the original text. Extensive materia pme 
and anthropology has been added, as well as many new citations 
tensively during 


rom the psychological literature, which has grown so exte 
the 12 years between the editions. While the general outline of the book 


remains the same, there is marked improvement in the organization of 
many chapters, in the use of gràphs and tables, and in the general 


ormat. . h . 
aot a T ce major emphasis on 
A el p 6 This they have done. 
owever, for a subject 50 involved with psychological theory, this 
text fails to present 2 € atement of principles and postulates 
Which the authors obviousl med before undertaking their 
discussion of the literature. ch a statement in the first 
is reviewer's opinion, have failed to be consist- 


four chapters but, in this r 


e to pla 
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$ A p int” 
ent. After discussing and seeming irae eee vention 
concerning heredity and environmen , the au g E E, 
isi carry forward habits of thi g whic 
a eae o ee than the “field theory” a 
Eres implied by the interaction viewpoint. Throughout, the au 
sympathies are clearly with environmental determinism, 

The authors’ inconsistency in criti 
discussion of studies establishing 
thors seem eager to discount st 
national group, or sex differen 
of one group in measured abilities can b 


ntal influences and hence be a socn 
ild prodigy is accepted as a sort of psychological curry 
ity, admittedly valuable y searching for the social or 

vironmental factors which Produced him!) 


n detail whi 


è Í in. 
environmental advantages, as specifically the changes which occur 
loss of skill in a practiced 


the authors feel it necess 


n expressive movements, the studies are as 
ittle criticism of methodology or with no mention Fiil 
anations. One of the few exceptions to this is Tors 
on page.652 in a reference to girls’ “demonstrated superiority in I 
guistic aptitude,” which is out particular debate. | S. 
growth” as having much to do with the ing ei 
elopment of the older child, though they a the 
Major role in the behavioral development oj ity 
very young child (p. 265 ff.). T Not cite, however, the difficu 


ata Psychological growth paraki 
“at best a practice Curve obtained in the absence of controlled con ry 
tions” (p. 278). The authors then assert that such curves can the 
in different cultures, This reviewer gained the impression that th 


~~ 
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pero believe there is nothing particularly definitive or deterministic 
React he learning process, since learning curves are so subject to cul- 
ae nasion Yet an individual is the creature of his developmental 
of his learning processes, and the cumulative significance of either 
process for the individual cannot be minimized. 
i a book is very complete in literature cited and in the coverage of 
aan pic. While it is a little ponderous for undergraduates in psy- 
oe gy or education, it certainly is well. suited to the advanced critical 
tudent. It deserves wide usage. Possibly the inconsistencies in criti- 
cism and interpretation which occur add to its merit for use with stu- 
ents who have some background in literature and in research method. 
t becomes a provocative source of discussion, where a more consistent 


book would be only doctrinaire. 
Date B. Harris. 


Institute of Child Welfare, University of Minnesota. 


Hor POCK, ROBERT. Group guidance: Principles, te 
tion. New York: McGraw-Hill, 1950. Pp. xiv-+393. $3.75. 


This book is a practical handbook for guidance workers who plan 
to include group guidance procedures as à part of their total guidance 
program. The author avoids theoretical issues and makes the book 
consist primarily of clear, concise, practical suggestions regarding the 
content, techniques, and evaluation of group guidance. The content 
of the book is limited to the use of group guidance 1n orientation, edu- 
cational guidance, and vocational guidance; other areas 1n which group 
guidance methods could be used are deliberately omitted. He makes 
it clear that the book is intended for teachers and school or college 
guidance workers but not intended for clinical psychologists and per- 
Sonal adjustment counselors. However, many of the techniques of 
group guidance and of evaluation of guidance could be utilized in group 


Psychotherapy. ye j 3 
The book has four major parts: principles, techniques, evaluation, 
and appendixes. Part lip ‘Principles, discusses such practical questions 
as: Who should get it? Should it be required? Who should supervise it? 
What should it include? These questions are discussed only from the 
idance within a school program. 


Point of view of the use of group guida } 
preparation, and pro- 


Part II, “Techniques,” outlines the purposes a A 1 
ues of group guidance, including 


cedures of more than twenty techniq i i 
Stroup visits, student surveys: case conferences, visual aids, panel 
iscussions, dramatizations, and others. The various techniques are 
Concisely outlined and illustrated by summaries of articles from profes- 
Sional journals and other sources- i 

Part ILI, ‘“Eyaluation,” stresses the need 


of the outcomes of guidance. It consists prim 


for objective evaluation 
arily of brief summaries 


chniques, and evalua-\ 


` 
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of twenty research studies, thus Presenting specific se en or aer 

ative techniques, the variety of criteria utilized in eval a S , 

many problems involved in attempting to evaluate gui a ana 
Part IV, “Appendixes,” is the longest of the four parts. e aoe 

primarily verbatim records of demonstrations of many of the g 


i ; ify the 
guidance techniques which are outlined in Part II and helps to clarify t 
points stated in the text. 


e 
persons who plan to use or who already ar 
using group techniques will find the bo 


WILBUR S. GREGORY. 
University of Redlands. 


PLANT, JAMES S. T) he envelope: 4 study of the impact of the world upon 
the child. New York: 


E Commonwealth Fund, 1950. Pp. xi+299. 


It isa bit odd to read this last work by the author of Personality 
and the Cultural Pattern. The earlier work was a major attempt 4 
synthesis and was the first clear expression of a movement which today 
chin Porates psychologists, sociologists, anthropologists, and psy- 
chiatrists, The movement j convenient, if ugly, expres 
sion, “Culture and Pers - The Present work has none of the 
Scope and depth of the theoretical work which it follows by some 13 
years. Indeed it seems mij s. But it only seems so. It is written 
€ms, each of which takes a separate chapter. Illustra- 


t í 9 are: security, authority, feeling of difference, 
intelligence, reaction to failure, minority 


: y of a person who sees and under- 
Ociety. There is no glibness, no false bee 
: A either, at the reality picture of a dependen 
organism trying to adjust to shifting, inordinate demands and require- 
ments. For him man is a temporary solution confronted by problems 
and challenges to these earlier adjustments, 

The major theme, the “Envelope,” refers to a large, integrated area 
of personality which interprets the Social and physical world to the 


| 
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organism and through which he communicates himself to others. The 
Envelope is comparable to such terms as autism and motivated per- 
ception, though it is not, of course, identical with them. All such terms 
stress that there are various selective processes at work which change, 
distort, and vary the “input” to make it congruent with the person’s 
needs and, therefore, to protect him. Where Plant's special sensitivity 
(and sensibility) comes in is in his handling of the interrelationships 
between various needs. He sees them as changing, as sometimes not 
what they seem to be, as arising, functioning, and disappearing in a 
matrix of social and “accidental” variables. And by “needs” he does 
not mean basic physiological processes alone; he refers to the require- 
ments which one finds in the clinical examination of problem children. 
It is because of this that he can think of relating to personality problems 
which arise in school situations the “problems arising out of the fact 
that steam cannot be efficiently transported . . + that people have to 
move to this source of power. Electricity and chemical sources, on the 
other hand, are decentralizing - -- and their development will mean 
other shifts in social pressures OF the individual.” In his hands such 
observations make clearer the job of the clinician and the difficulties 
he will face. «th learnin 
The only weakness in the volume is the lack of concern with ean x 
as a process. Given motivation an the boaa eet of 
seems always to be available and ready. But within © Pal ae SE 
clinical problems perhaps r t Plant’s bu 
whom he would look for aid in their so 


kin z whi njoys, and learns rom. 
d of book which one reads, enJoy® RicHARD A. LITTMAN. 


University of Oregon. 
Epwarps, ALLEN L. Experimental design in psychological research. New 
York: Rinehart, 1950. Pp. xiv 446, $5. 

alue as a text and 


“his $ - which will be of great V: 
This is an excellent book et the content which some readers 


referenc t does not however, z ea 4 
would ee rofl e title. Its content is better indicated by the fol 
lowing statement from the preface: 


This book attempts to present to the student in psychology, education, soci- 


ology, and the b havioral sci some of the newer panes) in gee 

> pres as ey ri 
analysis, particularly with respect to Sm; <i. y 
Problems of research and experimentation in 


The objective expres 


ment is attained in admirable 
fashion. The author pre f methods of statistical analy” 
sis. They are primari the ones that the ope ett ee T 
today is apt to find most frequently useful, and inc y i or oe a 
Widely known to those who would find them usetu’ 
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presentation primarily around ty; 
each case the 


i ion is 
analyses appropriate to the design. The presentati 
admirably clear. In my opinion, thi 


ever, it seem 


A ow- 
iew of the title which the book bears, h 
relation to this need, S 


k is not fully adequate in 
low: 


t 
© main subject of discussion, if he is no 
to be diverted from his aj ' 

2. From the Same point of view, there are some i 

Most glaring one Is th 


habe 8 
important omissions. bi 
e absence of explicit genera] discussion of the frequ 
subject is used as hi 


: need 
S als own control and there is hence 
catments and i 


mentioned. It is discussed or 
Square, and there Primarily as illustrative of the 
han asa design j 
3. On Problems of desi 
at much length or With a: 
. It appears to be so 


r 
een developed by Fisher and others ae 
Psycholog; udents will Dee Rie 
these men, It would facilitate 
randomized blo 


5 l- 
j ck” and “split plot” design had PA 
In a book of this zort. These aspects of design 
treated here, and no othe: 


re Offered for them as more app. Oper 
in psychology, To have ny labé] would have facilitated the studeni 
getting a useful concept; to have Provided the Fisherian label would have the | 
added advantage of increasing the Student’, 


€ literacy, 
i Sors ; 2 
Despite these objections, the book "represents a definite gain to the 
psychological literature, even on the subject of experimental design. 


scientifi 


Peas haina EE 
ee, a 
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doesn’t do as much as one could hope, but it does something very valu- 


able which.has not been done before- 
I have a few comments on specific parts of the book, which may be 


of use to some of its readers. They follow: 


s 1. The author does a service in bringing into 
useful convention of referring to one-tailed tes 


the psychological literature 
ts by the term significance 
level. The clarity and con- 
hould help in eliminating a 


sistency with which this distinction is used here s 
be noted, however, that the distinc- 


Ren of unnecessary confusion. It should 
ion as used here may lead the student into fresh confusion at one point—the 
nificance of the difference between 


interpretation of F when used to test the sign 
5 l use of the F tables for this problem yields a significance 
point with respect to the distribution of F, but this is equivalent toa significance 
level with respect to the difference between the means (since a high value of F 
may, be produced by a difference in either direction between the two means). 
This fact is not taken account of by the author, and the student who adopts 
Edwards’ terminology will be puzzled when he finds that.we do not then, as 
Edwards claims, ‘arrive at exactly lusion that we reached by 
means of the t-test” (p- 184). We would, ions which 
The confusion cou 


two means. The usua 


differed by a factor of 2 Id be cleared up by applying the 
term significance level to the one-tailed F test in this particular casei 
for this case a significance point which will correspond to that obtained through $, 
it will be necessary to divide the tabled $ value by 2. à x d 
_ 2. The author's italicized statement on pases 216-217 is too sweeping an 
might well lead a student to make an incorrect test of significance 1n analyzing 


some of the desi i din chapters 15 and 16. 3 
designs doe r emphasis in the author's suggestion 
ales of measurement. 


(a 3. There seems to bea slightly misplaced art 
son p. 5) that it is im ortant to try to get conti e i 
Surely P purposes we would gladly settle for discrete scaler there 
are.other scale properties much m important to worry about than is one 

4. The author's statement of t e interactions (opisir 
228) is not at all clear. A person who'does not already know their ae is 
likely to understand from it that they simply confirm the existence 0 several 


first- z A 
st-order interactions: Sabon page 257 that “We would thus be led to the 
i riables is significant,” 


5. The author's statem 
false ena in this a js, that none of the main va) Oe t 
is misleading. If the hypothetical experime d go fad ba as 
way described here, this w tru nd appropriz i 
6. It is unfortunate at Edwards’ discussion of syste 
nelusive- He the impression t 


(pp. 307-310) is so inco : 7 
ri , able knowledge about the bias of systematic 
esearch is the only source = ou dge might well be of value. 

t diversity of examples 


ares, W. ur el fort 
qu , whereas P yi is increas by the grea € 
tion at the end of each 


d 7. The value of the bo ; 
escri i n tex 0 $ f 
aE d both in bered ist of formulas printed just before the Appendix, 
and by the well-selected tables contained in the Appendix. 

Irvin L, CHILD 


Vale University: 
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COCHRAN, WILLIAM G., & Cox, GERTRUDE M - Experimental designs. 
New York: Wiley, 1950. Pp. ix+454, $5.75. 


The authors attempt to“... describe in some detail the most useful 
of the designs which have been developed, wi 


the accuracy’ of experiments, including replication, refinement of measures, 
design, and grouping data; and (3) not 


: i a designs, single, double, and triple ed 
3 ; S factoria, experiments, Each design is discuss 
under; description, rando; i u» Statistical analysis, standard errors for 


signs; split-plots, 


yo to these 

repetition and with abu Sh eal a 

almost use the text in cookbook hi a 
In chapter XIV, th fe 


material is presented with litte 
So that the careful reader car 


steps here advo id id ane of a series of experiments is attempted. Es 
when the standard assumptions fale aie Sie ee 


i i ed briefly, but the rationale is 
9 and 16 numbers rte a chapter goed | of random permutations of 
a selected bibliography and the asus) a ia use, and the book concludes wit 


ish mensely from this fine book. Long 
deh gical Tesearchers used ortho- 
T experiments. Recently they 


© proper Statistical analysis of their 
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loan ee less intuitively obvious set of procedures is available 
Boat: ae and balancing, and Cochran and Cox make these more 
wee E z the psychologist than do any previous authors. The re- 
ka pre “a that extensive use will be made of the balanced designs— 
will > of the squares, latin, lattice, Youden, etc. These designs 
ae rie me 2 useful when a multiplicity of treatments cannot all be 
Pi o the same experimental subject because of time, fatigue, transfer 
S ste: Experimental Designs opens the door to what has been a 
re ively inaccessible area to most of us, and the authors merit our 

anks. It is the reviewer's impression that the more the reader under- 
stands the basic principles of design, the more he will applaud the 


achievement represented by this book. 
i Davin A. GRANT. 
University of Wisconsin. 


Harris, J. D. Some relations between vision and audition. Springfield, 


Ill.: Charles C Thomas, 1950. Pp. v+56. $1.50. 

When sense modalities are being compared, relations of difference 
are more easily established than those of similarity. But many sensory 
phenomena transcend modal boundaries, and some, such as adaptation, 
appear in all sense departments. This little book, consisting of a dozen 


or so brief essays (the majority in length), 


less than a thousand words i 
Stresses the functional resemblances between vision and 
start “toward arriving at genera zation and theory 


| principles of organi 

of the whole sensorium.” 7 : 

The points of comparison of the two senses, not entirely systemati- 
cally selected, themselves exemplify the difficulties inherent in making 
intermodal comparisons. The topics are: absolute and differential sensi- 
tivity, the relative ranges of intensities mediated, wave frequency as a 
Sensation determinant, relative efficiencies as energy integrators, ways 
in which sensations develop and decay, responses to regularly inter- 
rupted stimuli (flicker vs. flutter), the question, of bilateral interaction, 
events in single nerve fibers, central and peripheral determinants of 
acuity, quantum considerations, and intersensory phenomena. 

The experimental evidences cited are quite commodiously docu- 
mented (a bibliography of over 100 titles). Still, there are a few topics 
in connection with which one could wish that the visual literature had 


been appealed to in as competent a manner as was the auditory. 


FRANK A. GELDARD. 


University of Virginia. 
The nature-nurture controversy. New York: King’s 
bia Univ., 1949. Pp. xvi+213. $3.25. 

ves that conservatives are hereditarians and 
entalists. To support this thesis he examines 


PASTORE, NICHOLAS. 
Crown Press, Colum 


Pastore strongly belie 
that liberals are environm 
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the writings of distinguished hereditarians and serpents ae ane 
finds eleven out of twelve hereditarians to be political ee ee 
eleven out of twelve environmentalists to be Political libera s. re 
feels that the political attitudes determine the scientific V 
quote (p. 181): “Different Scientists are differently affecte y A 
political allegiances. ... The nature-nurture controversy, ES i 
troversy, has been sustained by the conflicting social philosophies AA 
scientists. ,.. Itis probable, however, that in most cases the scienti 


were not aware of the specific impact of their political loyalties upon 
their scientific thinking.” 


Eight specific comments can be made: i IRIA 
1. The selection of cases was made by Pastore, who admits tha 
sample is not statistically valid. 


2. The other regression equation might well have been used by se- 
lecting liberals and ci 


7 5 a ales it 
Nservatives and seeking their views on heredity 
and environment, 


3. Since no additional judges were used, the results present Pastora 
image of the views studied, not a consensus. He says (p. 17) that t z 
cited quotations are intended to typify a particular point of view, bu 
adds later that they arı 


not meant to be representative of the total ex- 
pression of the Person quoted. 
4. Th 


e effect of change with chronological age is neglected. Is the 
Watson of Comparative P 


3 Sychology the same as the Watson of Psycho- 
logical Care of the Infant and Child? 


ime, some whom 
All those studie: 
ange and the g 


11718), ten of the hereditarians Start with 1900 as compared with four 
ile two of the hereditarians start with 1919 
nmentalists. What Pastore may 
ification of thinking as the com- 
nd environment has become more 

6. In order to equate the data ‘upon which the opinions studied are 
based, more control should be exercised over the intellectual and schol- 
arly background of the persons Studied, Ccording to Pastore’s classifi- 
cation, the hereditarians Consist of six Psychologists, three geneticists, 
two biologists, and one Statistician, whereas the environmentalists con- 
sist of four psychologists, one anthropologist, three geneticists, one 
biologist, two sociologists, and one educator, This suggests that the 
type of data with which the Person has had experience may determine 


—————— 
= > le - 
ee 


4 ge ae a 


een a.m 


' edition, and three new © 


-al, the remaining t 
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attitudes. S i = ; : ann 

e] E nature-nurture may possibly determine political 

M H pene a of the Non of the particular persons upon 

“ee liscussed. ome who are listed as hereditarians have hada 

h greater impact in creating better atmospheres and good lives for 
uman beings than some who are listed as environmentalists. 

8. No attention is given to intermediate positions in either variable 
studied ; a scientist must be classed either as an hereditarian or an en- 
vironmentalist, as a liberal or a conservative. Many of the statements 
quoted, however, indicate intermediate positions. This is particularly 
true of the geneticists, whether or not they are placed in the conserva- 
tive or liberal group- 

The semantic problem with which Pastore struggles is a difficult one. 
But his solution is too easy. If his essential thesis is correct, namely, 
that a person’s scientific views are a product of his political attitudes, in 
Justice to his readers Pastore should state his own political attitudes, 
since they may be determining his own analysis of the data. From the 
book as a whole, one gets the feeling that Pastore believes that heredi- 
tarianism, conservatism, and badness are identical, while environ- 
mentalism, liberalism, and goodness are identical. This reminds one of 
the Stendler finding that first-grade children confuse beautiful, rich, and 


good and that as they mature, the concepts are differentiated. 
Joun E. ANDERSON. 


ty of Minnesola. 


Institute of Child Welfare, Universt 
Hurtocx, ELIZABETH B. Child developmen. (2nd Ed.) New York: 


McGraw-Hill, 1950. Pp- xvi+609. $4 
_. This book represents an extensive revisio 
lished in 1942. The most significant change e f d 
of the longitudinal approach of the earlier work, in keeping with what 
the author states is “the recent trend in many colleges and universities 
to separate the study of child development from that of adolescence and 
to present the two in different courses” (P- ix). Because of the increas- 


i i it is im- 
ingly lar mounts of research in both fields, she continues, i 
possible rae ee t of development in a single book. There- 


fore : taining to adolescence has been removed from this 
pall matei ne o PEE have been added on childhood interests, 


and personality. 


n of a college text first pub- 
has been the abandonment 


he whole span 


family relationships, i 
brief sketch of the history of 


The first two chapters c ) 
i inci he new materi- 
chil rinciples of development. Including t ; 
Era ane E chapters deal with the usual topics of child psy- 
natal development, the newborn, physical growth, motor 
understanding, and emotional, 


t A bibliography is appended, comprised of some 
In the relatively few instances 


chology, such as pre 


development, speech, 
social, and moral developmen i 
i the last thirty years. 


1,250 items distributed over 
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here explici e not given zhi abl 
w plicit references ar given, statements are made which presumably 
fi F the serra literature or the author’s own views. 

refle 


: f the chapters is fairly typical of texts of this sort, 
Re a eeb Poia of material within a chapter is not as i 
me bas a Furthermore, the inclusion of some systematic nee eee: 
Era aferece to the major aspects of human behavior discussed ara 
their development would have added to the generally excellent pe 
tion of the enumerated studies and would possibly have made ite of 
for the student to synthesize the citation of so many specific oat 
research. However, the liberal use of pictures, tables, graphs, hse z 
and other illustrative materials makes this text not only interesting bu 
also a very readable elementary handbook in its area. 


In terms of age range and subject matter this book is even more, as 
Dennis obseryed (Psychol. Bull., 


1943, 40, 536-537) of the earlier work, 
“a college textbook in child psychology.” It is one, however, that is 
clearly written, and it does present the student with well-digested, docu- 
mented, and illustrated Summaries of research from a vast literature on 
a wide variety of topics in the field of child psychology. 


S. O. ROBERTS. 
Fisk University, 


VON Bonin, GERHARDT. 


Essay on the bral 
Charles C Thomas, 19. p a 


50. P 
Written by an active and leading student of neuroanatomy, this 
essay on the cerebral cortex emphasizes structural differentiations an 
relations as det anatomical and histological techniques. 
ysiological methods, behav a, and psychological analysis are 
e essay is divided into seven chap- 


cortex. Springfield, Ill.: 
P. xiv+150. $3.75. 


ominal mention, Th 


or mai 
dogmatic attitude, 
From the author's basic y; in “is a 
A view ms. 
definable function of its input,” it folie Oe as 
obvious chapter headin 


f . ‘lore 
gs.” But th Ows that sensation and action ‘at 

£ . ut this co 
quate in reference to ¢ i 


he maj Pt, he points out, is ee 
Jor portion of i ivity, since 
developed languages “based on a SADa a somn e cannot 
be considered an output in the sens SOE apa 


ment... is called an ‘ 


. in 
1 central difficulty, of course, lies in 
ological analysis, which “has to proceed inde 
Y,” has made little progress in de 
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finin: ; ; 
ae 5 ae cae ia Na aap a newol ey is to localize. Further- 
Me Sea en da > p ct that a 1 the factors will be localizable 
ee eke ei ssical tradition used that term.” However, 
Sani he oniocortex of the primary sensory areas and the 
a om shee of the precentral motor cortex must remain unencum- 
T yt hings past in order to function efficiently,’’ memory and pre- 
iction are localized, by elimination, in the homotypical cortex. Looking 
y g backward ‘‘must be based on the possibility 
of interchanging spatial and temporal relations.” 
inci of neurological investigation, von 
the cerebral cortex cannot be ex- 
t impor- 


tance, the ‘random’ intracor 

tem. ... Within the (macrosco 
laws of macroscopic physical events, 
will hold good; within the (microscopic) intracor’ 
will be statistical as in thermodynamics Or like those which the physi- 


cists develop for ‘fields,’ as in electromagnetism.” 
The virtues of this little volume are a forceful demonstration of the 


driving force behind the “conviction that structure should be understood 
as an enduring order impressed upon a flow of energy.” Its deficiencies 


perhaps reflect more the magnitude and inherent difficulties of the prob- 
lem than any specific inadequacies of the present author. 
Henry W. NISSEN. 


Yale University. 
PARTEN, MILDRED. Surveys, polls and samples: Practical procedures. 

New York: Harper, 1950. Pp. 624. $5.00. 

This book represents a comprehensive treatment of a field which, in 
spite ofa considerable body of work, is still more art than science. On 
the whole, the author suc balanced picture 


ceeds admirably in giving a 
of the survey field, with emphasis on “pr The chap- 


actical procedures. 
ters on planning, methods of securing information, construction of the 
schedule or questionnaire, interview and mail questionnaire procedures, 
nd processing (editing, coding, and tabulation) provide 
these phases of survey operations. 
a text for courses in survey pro- 
” for survey directors looking for weak spots 
tions and suggestions for modifications. The value 
of the book is considerably enhanced by an Smet 

it si the unsatisiac ory trea ment of samp! ing an 

Oe pcre ” of many items which are, at best, 


the ified resentation as 
Sere r defect is the statement on page 161, 


“opinion.” An example of the latte | 
om booklets is awkward and time-consuming. 


u 
processin the data fr r 1 
5 it is almost essential that the information be 


For efficient processing } 


sources of bias & 
an excellent (and practica 
They should prove © 
cedures andasa © 
in their own opera 
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” 
transcribed to a form better adapted to office procedures. 


for this conclusion is presented, and the reviewer knows o 
demonstration that Processing a well-de 
less efficient than Processing any other 
tains the same amount of information, 


Many of the assertions in the 


No evidence 
f no conclusive 
signed booklet questionnaire is 
type of questionnaire which con 


he treatment of sampling is quite disappointing, If the book is usea 

as a textbook in a course on surveys, the instructor will do well to om F 
other sources, There is some excellent ma 

terial presented (particularly į “Procedures for Drawing 


a unless the sy 
Signed and executed.” In Spi 


h confused and 


> sd the 
; ct of the Sampling discussion is oe 
aean based on theory of unrestricted rane 
€ implication that it a lies (at least reasonably w 
to almost any type of Sampling, Whi Hi ; 


f this 
$ here are some cautions on 
point, the genera] effect jg to reinforce th 
by the inadequacies of 


i most of the statisti 
ogists. The discussion ampli “se 


l- 

> lsg cal textbooks used by pe 
ot samp Ing also per etuates the fallacious i 

cation iced okapling with stratifie Gi f 

ne point whic will be fı ly dri iti eading 0 

this book is the inadequa Paves nome By aenscalin 


e 
; CY of published d ey costs. Th 
author, quite correctly, Stresses the impo fate uy if 


; ions 
rtance of cost pons ae 
E SUN: l E sion of súryéy eoste does rO 
plicitly indicate the Paucity of Cost data the afer presented 
speaks for itself. In Passing, the f 5 


i the 
eview, í racy of 
statement that “ e Bureay of 4h er questions the accu 
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spite of the defects, there is a wealth of valuable advice for the research 
worker who reads the book carefully and critically. 
Eur S. Marks. 


U. S. Bureau of the Census. 


FREEMAN, FRANK S. Theory and practice of psychological testing. New 

York: Holt, 1950. Pp. xxi+518. $3.50. 

The purpose of this book is stated clearly in the preface: “Tn the 
developing scientific field of psychological testing, there is recurrent need 
for periodic presentation of comprehensive descriptions of tests. This 
volume is intended to meet such a need.” The major portion of the book 
is, accordingly, devoted to descriptions of a large number of tests. Con- 
siderable space (54 pp-) is devoted to the Binet scales and their many 
revisions. Other chapters are devoted to “Semi-Performance and Per- 
formance Scales,” “Nonverbal Group Scales of Mental Ability,” “Ver- 
bal and Mixed Group Scales of Mental Ability,” “Scales for Infants and 
Preschool Children,” “Aptitude Tests,” “Tests of Eductional Achieve- 
ment,” “Personality Inventories and Rating Scales,” “Projective 
Methods,” and ‘Situational Tests.” In addition to the enumerations 
and descriptions of tests provided in the chapters listed above, the book 
includes chapters on ‘Basic Principles: Theoretical and Clinical,” “Sta- 
tistics of Psychological Testing,” “Definitions and Analyses of Intelli- 
gence,” ‘Intelligence Tests as Clinical Instruments,” and ‘Applications 
and Problems.” The last is a sort of catch-all for brief presentation of 
topics like the nature-nurture problem and racial and national differ- 
ences. 

The book is well written and should be a very useful textbook for 
courses in educational and psychological testing. The material included 
seemed to the reviewer to be satisfactorily accurate, although the tone 
or emphasis sometimes struck him as inappropriate. However, this is 
to be expected as a result of differences in points of view and is not a 
criticism of the book. The author is considerably more lenient with 
respect to the tests he discusses than the reviewer would be. It is en- 
tirely possible that in an elementary text materials that deserve severe 
criticism should simply be ignored; otherwise, students may become 
confused. The reviewer would like to have seen, somewhat greater 
emphasis given to the flaws and limitations of tests such as the Bellevue 
Scales and the Chicago Tests of Primary Mental Abilities. As it is, the 
Misinformation and speculation in Wechsler’s Measurement of Adult 
Intelligence is never called to the student s attention. And the spuriously 
high reliability coefficients reported in the manual for the Chicago Tests 
of Primary Mental Abilities are accepted at face value. Unto 
a competing set of tests, the Differential Aptitude Tests (publishe by 
the Psychological Corporation), for which parallel-forms reliability co- 


efficients are provided, is not mentioned in the book, > 
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i ious i ting the 
hor is cautious in accep cs 
i ifyi o note that the aut ae 
Itis ese based on the results of factor win pee ` eTe 
ee ae is firmly convinced of the value of factorial techniq 
ee eed by the uses to which these are sometimes put. 
is wi 


i iturs were 
A couple of what seem to the reviewer to be non sequitu 
co e t 
noticed. Both are of minor importance, 


AQ’s above 100 are illogical and 


tion, for anyone to achieve a i à e 100. 
s does noe Preclude our obtaining meaningful AQ’s abov 
example, a child may show as much i en oe 
raam ild does at age 10-0 but score as high on a test of pr and 
as the average child does at age 12-0 because of intense interest in 

favorable o 


is child 
is interest, An AQ above 100 for this chi 
would be quite meaningful, 


Paterson S 


» and concludes: 
of .23 Suggests, also, that ti 


differentiating between per 
the coefficient Suggests that the distributi 


greatly restricted, In any event, it would b 
uncorrelated scores that would each 
gifted children, 


FREDERICK B. DAVIS. 
Hunter College, 


HEPNER, Harry W, Psycholo 


w 
89 applied to life and work. (2nd Ed.) Ne 
ork: Prentice-Hall, 1950. Pp. Viii+724, $4.50. 


e 
ew chapters men 3 
interviewing counseling Supervision, family p 
lems, and group dynamics, 
e section on industr: 


t 
SY represents perhaps the PIA 
¢ individual worker’s ro se 
i Covered, emphasis is ne a 
on the implications of the j t group research findings, suc af 
investigations, the “group atmosphere” studies ò 
Lewin, Lippitt, and White, the new reports from the University 
ichi Center, Lei 


an 
k eighton’s work on morale, 

Sociometry and attitude measurement. 
Most of Professor Hep 


are 
y illustrations and magne | 
Properly documented, but there are instances when a more cr 


` ment that “the strength of a nation. . 
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evaluation of the illustrations would have been desirable. General 
Motors’ “Why I like my job contest,” for instance, is described without 
a critique of some of its sampling procedures and assumptions (pp. 471- 
473). ‘A statement that “union members are more inclined to favor 
holding back’ (of production) than are non-union workers” (p. 401) 
needs support in view of the contradictory evidence recently provided 
by Selekman. 

Similarly, the section on the adjustment concept contains some con- 
clusions based on clinical insight which could have been more profitably 
supported by experimental evidence. The statement “‘to understand an 
adult we must understand how he felt as a child” (p. 113) requires ex- 


amination in the light of findings of the field theoreticians. The state- 
. depends mainly upon the 


of its people” (p. 45) introduces a vaguely mysti- 
cal conceptualization. The belief that ‘‘the human race has progressed 
because heroic individuals have used positive adjustment in the face of 
adverse situations” (p. 44) is not particularly strengthened by the case 
history of a life-term prisoner who was able to make good in the adver- 


tising business. 
The above should not detract from the over-all excellence of the 
book. In his revision, Professor Hepner has improved an already good 


book, which no doubt will again enjoy wide popularity among teachers 
and students alike. 
Irvinc R. WESCHLER. 


strength of personality 


University of California, Los Angeles. 


FromM-REICHMANN, FRIEDA. Principles of intensive psychotherapy. 
xv+246. $3.75. 


Chicago: University of Chicago Press, 1950. Pp. 

This book has many distinctive and admirable qualities. It is writ- 
ten with an almost epigrammatic conciseness and clarity. It is calm 
and objective in mood yet definite, confident, and provocative. , Indeed, 
it is a daring book in that it describes many technical innovations and 
serenely disregards entrenched dogma and doctrine. | 1 

Throughout the book one senses the long and varied experience, the 
wisdom, and the expertness of the author. Useful observations are made 
regarding almost every type of personality deviation which a psycho- 
therapist is likely to encounter; but the author 1s particularly interested 


i i +. is here that some of her 
In the i i eatment of sychotics, and it is of he 
es oe 1 discussions are to be found. Outstanding in 


mos igina i i 
t trenchant and origi trated premise that psychotics 


this connection i thor’s demons 
ction is the au I case 
ake teatati on the b me underlying principles as are ap- 


Plicable in the neuroses and that the “security operations,” or symp- 

toms, of these two classes of patients are not basically different. To 

Many readers the discussion of the qualifications and vicissitudes of the 
erapist as a person will also be of special interest and value. 


asis of the sa 
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i i hink- 
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pa ie ae Harry Stack Sullivan and other alone gece 
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Lodge Sanitarium, the Washington School of Psychiatry, an aa a 
liam Alanson White Institute of Psychiatry in New York. In keep 
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LEFEVER, D. WELTY, TURRELL, ARCHIE M., & WEITZEL, HENRY Ths 
Principles and techniques of guidance. (Rev. Ed.) New York: 
Ronald, 1950. Pp. viitS77. $4.25. 
> This ambitious volume of fifteen chapters is offered as a thorough- 
going revision of the first edition with the addition of two new ap- 
proaches. First, while subscribing to the role of the guidance specialist, 
more attention is given the part played by the classroom teacher in the 
guidance program. Second, vocational guidance receives increased em- 
phasis in the revised volume. The fifteen chapters are arranged into four 
parts. Part I deals with the basic concepts and principles of guidance; 
Part II with the group approach to guidance; Part III with individual 
guidance and counseling; and Part IV with evaluation and follow-up. 
Contents of the book vary considerably among the chapters both in 
quality and detail of treatment. There is appropriate emphasis on the 
need for personalization and individualization of the curriculum. The 
usual techniques and tools of guidance are described and illustrated, 
some more thoroughly than others. The discussion of basic principles 
seems to the reviewer to be fundamentally sound, i 
pecially good chapter on tests. One chapter on selected guidance sys- 
tems is timely, and will be helpful to those struggling with problems of 


organization. 
The need for the guidance program, according t! 
from the absence of an ideal system of education, à 
nized as a temporary expedient. Group approaches to guidance pres- 
ently are therefore necessary. One chief function 0 
that of directing and supplementing the work of the teacher. It is not 
clear to the reviewer whether the authors would subscribe to the need 
for the counseling specialist under an ideal system of education. 

Brief reference is made to nondirective counseling. It is recom- 
mended that “autocratic, prescriptive, and directive approaches” should 
be replaced by ‘‘some 0 i ” of the nondirective method. 

niques could be used without modification 1n the 

i d by the authors, is not 


Just what of the tec n 
high itative guida ) 
aed peat oi book it is suggested that techniques and 
e highly structured 


indicated. Elsewhere 1n the 
methods used should lie whe nig 
and nondirective methods, which is hardly more Hen yes, : 

i regar ull-time counseling 
While the aurrofi edo der of the guidance program 


speciali i e double role of lea ; 
eai i irectly with certain adjustment problems, 
hich the counseling 


and specialist in dea in 
there is an absence of SUS d framework within w 
specialist could coordinate the guidance efforts of classroom teachers 

ing without duplication of effort the 


and other staff members in meeting W! plication of effor 
heeds of the individual student. This, 10, the reviewer's opinion, is the 
greate ss of the book. : 

apne tional students are recognized, and 


The guidance needs of excep t 3 
i This discussion, however, has 


Some of them are dealt with in detail. 
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imi lication to those of superior in riy 
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R 4 A ere 
5 ts with various kinds o problems—re t The 
aay h idance machinery in motion. 
being necessary to set the gui i ; bn es 
eee bel be alone in failing to give sufficiently geo ree 
the needs of those who present no obvious problems, but w He mie ac 
capacities need direction into stimulating outlets, In spite of i 
tions the book has much to offer the discriminating reader. 


JosepH V. HANNA. 
New York University. 


Kent, Grace H. Mental tests in clinics for children. New York: D. 
Van Nostrand, 1950, Pp. ix+180. $2.45, 
The author states that this book i 
in clinical psychology. Sh 


) “oh “to 
e states further that it was her wish 
present a 
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P and interest to advanced EA 

clinical psychology, and the point of view, while not generally r 

nized, needs to be emphasized. 

3 ildren 
In chapter I, Dr, Kent introduces the problem of mental tests for Siora 
by considering the reasons for children’s being referred to a clinic. The bility: 
discussed include ation, reading difficulties, adoption suita ie 
and misconduct, e clinical examination js discussed in chapter II. 
author emphasizes the need to 


pt he 
1 make the examination appeal to the child, t 
use of praise, and the clinical observations, 

Chapter III, “s 
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Northwestern University, 
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Haun, M. E., & MacLean, M. S. General clinical counseling. New 
York: McGraw-Hill, 1950. Pp. xi+375. $3.50. 


Awe as a text for graduate students preparing to become pro- 
= ional counselors, this book discusses the principles and functions of 
unseling and describes some of the basic counseling techniques. The 

uthors’ approach is problem-centered or, perhaps better, centered 
about students with problems, and the general role of counseling in 
education for personality development is given little attention. Accept- 
ing this limitation, General Clinical Counseling is a commendable text. 


The first part of the book concerns itself with a definition of counselors and 
counseling. The problem orientation is obvious in this definition: “Clinical 
counseling, as the term js used in this book, is a process which takes place in a 
1-to-1 relationship between an individual troubled by personal problems with 
which he has been unable to cope alone and a professional personnel worker 
whose training and experience qualify him to aid others to reach solutions to 
various types of personal difficulties.” The 1-to-1 process is emphasized to the 


point that counseling involving two or more clients—for instan 

counseling—falls outside the definition of clinical counseling. 
„Included in this section is a discussion of the preparation desirable for coun- 

seling, Conspicuous through its absence is the statement issued by the National 


Vocational Guidance Association in 1949. 
and the nature of 


Next follow sections on principles of clinical counseling r 
ding vocational problems and educational 


various types of problems, inclu 
problems. Problems with broader implications are not included in this section 
nor discussed systematically in the book. 
The major portion of the book is devoted to a discussion of the tools and 
techniques of counseling. These include counseling records, the interview, 
i i ion, and statistics. 


standardized tests, sociometric devices, occupational information 
t undue attention was given to the Minnesota 


It seemed to the reviewer tha 

Occupational Rating Scale. Although this scale has been found to be extremely 
useful in the training of counselors, its actual use in counseling interviews is 
relatively limited. 

The final section of the book is devoted to a systematic case study. The case 
study would be of greater instructional value if it included actual excerpts from 
the interviews. Before interviews could be recorded and accurate typescripts 
obtained, a textual description of case work was the best that could be used for 
instructional purposes, but now that recording equipment 1s so easily available, 
samples of the actual interviews can be used most effectively. 


t can be made of this text is that it looks 


backward rather than forward. Most of the discussion centers about 
what counseling h er than what it could be. Much of the 


relevant research done in counseling, and certainly there has been 
arently do not base their 


relatively little, is omitted, 1 
presentation on that research. Such pertinent research as that recently 
coming from the University of Chicago is not mentioned. The recent 

h counseling takes place also 


emphasis on the social context in whic pla 
fails to appear in this book, although the recent contributions of 
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semantics and sociometry are recognized. The socjal significance of 
counseling is not explored. 


orth particular mention is the 


book’s fine and lucid style of ex- 
Pression. It provides both interesting 


and pleasurable reading, 


Rapa F. Bervir. 
University of Minnesota, 


Lanpis, Carney, & Bores, M. MARJORIE. Textbook of abnormal 
rer ooe: (2nd Ed.) New York: Macmillan, 1950. Pp. x-+634. 
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Peron prera an extremely fine review of the explanations of abnormal be- 
a ior dealing with such varied topics as heredity, culture, development, the 
ain, etc. That these authors are clearly at home with their material is quite 
evident from an examination of this section. The fourth section deals with the 
ee features of psychopathology, which are classically treated under the 
eading of disorders of sensation, emotion, intellect, etc. The fifth and last 
section, headed “Diagnosis and Therapy,” is improperly named since it includes 
much more than is generally considered under these specific topics. The re- 
viewer feels that too little attention is given to diagnosis and therapy, even 
though these are usually topics included in so-called “clinical psychology.” 
The chapter on the law as applied to abnormal psychology is especially good and 
should be carefully studied by all psychologists. 
hors state clearly that they intended to approach 
abnormal psychology from an eclectic and unbiased viewpoint, there is 
an unmistakable leaning toward biological interpretation. This leaning, 
in the reviewer's opinion, is easily defended in view of the greater num- 
ber of precise and objective biologically oriented studies of abnormal 
behavior than can be found in the'social field. Nonetheless, the authors 
have maintained an exceptional degree of open-mindedness while still 


preserving the skepticism of the scientist. ; 
The authors state that if they ‘“‘be allowed a prediction, it is that the 
next five to ten years will provide more additions to our basic knowledge 

of mental abnormality than have been made during the past fifty years. 
It is the reviewer’s conviction that should the authors’ prediction turn 
their profession than 


out to be true, they could do no greater service to 
to revise their book again. 
ROBERT P. FISCHER. - 


Though the aut 


Marietta College. 


Warkxins, J. G- Hypnotherapy of war neuroses. New York: Ronald, 


1949. Pp. x+384. $5.00. 
bout the skillful use of hypno- 


With incisive style, Watkins writes abou | 
therapy with diverse problems. The book is-of definite value to those 


interested in hypnosis, either for research or more pragmatic purposes. 
Part I is somewhat repetitious of well-known facts about neurosis, but 
Parts II, III, and IV discuss in detail techniques of induction, palliative 
therapy with individual cases, and advanced therapy with an en- 


trenched phobia. 


Whereas the more nondirectively oriented reader will be shocked by 


some of the procedures the author employs, the latter is frank about the 
limitations of hypnotic and directive methods generally. His basic aim 
in the military setting is not “to rebuild the patient’s basic personality 
structure but .. . to relax, if not resolve, a few of the major unconscious 
conflicts and to strengthen the ego...” This reviewer was partic- 


: of 
successively brought into and OS 
trance, Progressively recalled m ies, automatic writing, 
adjusted memories, 


it the 
hypnosis, although he does acm 
5 ite, for one, seems to favor the 
10r cannot be sugges 
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THE SENSORY CAPACITIES OF INFRAHUMAN 
MAMMALS: VISION, AUDITION, GUSTATION 


; PHILIP ASH 
The Pennsylvania State College 


I. INTRODUCTION 
e on animals and animal experi- 
ect to detailed and reliable infor- 
cities and limitations. R. L 
th respect to the chimpanzee 


In spite of the voluminous literatur 
mentation, huge lacunae exist with resp 
mation concerning their sensory capa’ 
Yerkes has pointed out this shortcoming wi 


(181) and the other great apes (185). 
sychology, which carried the 


N. L. Munn's 1933 text on animal p 
5), devoted a scant thirty pages 


t had been the subject of 
In his recent monumental 
h on the rat to 1950, much 


Subtitle, “The Behavior of the Rat” (10 
| to the sensory processes of the animal tha 
research for over a quarter of a century. 

volume (107) reviewing psychological resare 
more information concerning the sensory capacities of this animal is 
available, largely as a result of research since 1930. He points out (107, 
p. 180), however, that although in no other animal, with the possible 
sensitivity been as thoroughly investigated, large 
Il exist with respect to color vision, hearing, and 
differentiation in other modalities. The paucity 
however, can be appreciated only when the 
fragmentary facts are assembled and compared with the extent of the 
animal kingdom. It is the purpose of this review to collect the quanti- 
tative data with respect to the limits of visual, auditory, and gustatory 
capacities of infrahuman mammals, to indicate the coverage in terms of 
species and experimental populations, and to describe and compare 
methods employed to determine these capacities. The choice of topics 
and topic subdivisions has been largely dictated by the volume of data 
_ available. Vision and audition both represent areas of considerable 
Work; gustation has been treated in a driblet of papers; and all other 
Teceptive capacities combined are relatively terra incognito. 
General reviews may be found in the comparative psychology texts, 
289 


exception of man, has 
gaps in knowledge sti 
the limits of sensory 
of information available, 
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[aier 
particularly Watson (167) to 1914, Washburn (163) to TE je 
and Schneirla (99) to 1935, Warden, Jenkins, and Warner E vein 
1936, Fields (42) to 1946, and Harlow (65). Yerkes (181) an ond ie 
and Yerkes (185) have summarized the data for oe 19d) 
great apes, and Ruch (134) has Prepared a rather complete ( ne 
bibliography of the literature on primates. Munn (105, 107) 0 aad 
rized the data for the rat. Razran and Warden (124) reviewed tl a 
ings with respect to the sensory capacities of dogs as deter 
Russian workers using the conditioned reflex method (up to ak 
Honzig (73) and Ghiselli and Henry (49) briefly covered se! ro. ge 
Sensory acuity and the Sensory thresholds of rats in relation to eon 
learning. Annual reviews of current findings relating to sensory P 


13). 
esses are given by Davis (29), Hartline (67), and Olmstead (112, 1 
These reviews contain bri 


: ian sensory 
ef references to studies of mammalian s 
Capacities, 


i F z ical im- 
There seems to be little question concerning the psychological ait 
portance of investigations of the Sensory capacities of numerous m 


i i i to 
malian species, The animal is well established as a research i A 
d to provide information that cann 


Il. Vision 
More has been written abo 


$ ut vision in mammals than about all the 

other sensory modalities combined, i 
ion has traditionally been broken down into a be 
acuity, brightness discrimination, color visioñ, on 
nation, depth discrimination, imi- 
crimination, and distance discr on™ 
Se areas, however, substantial data beet 
lacking. For example, various inves 
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tors have been able to demonstrate brightness discrimination behavior 
in mice, rats, guinea pigs, rabbits, chickens, raccoons, porcupines, cattle, 
dogs, monkeys, cats, and horses. But in spite of the fact that this is 
one of the easiest discriminations to establish, variations in apparatus 
and methods have made it almost impossible to state comparable thresh- 
old values. Form discrimination has also thus far not yielded to ade- 
quate standardization which would permit cross-species comparisons. 
This paper will therefore limit consideration to studies dealing with the 
measurement of visual acuity thresholds and color vision, with inciden- 
tal reference to the role of brightness in color response behavior. 

In addition to the general treatments referred to in the introductory 
Paragraphs, vision in mammals (anatomy, physiology, and visual 
capacities) is treated in Bartley (8, 8a), Detwiler (30), Granit (53a), 
Parsons (color vision) (115), Rochon-Duvigneaud (131), Stagner (145), 
and Weymouth (179). Detwiler's Vertebrate Photoreceptors and Bart- 
ley’s Vision are especially valuable for their accounts of the visual 
mechanism. However, the data on the response capacities of mam- 
malian species are conspicuous by their absence. The visual literature 
has been catalogued by Fulton, Hoff, and Perkins (44) in a bibliography 


of over 3,400 items. 
Visual Acuity 

Redetermination of the visual threshold of man by Hecht, Schlaer, 
and Pirenne under the ‘‘most favorable conditions of dark adaptation, 
peripheral vision, small test fields, short exposure, and selected portions 
of the retina” yielded an absolute threshold of 2.1 to 5.7X10-" ergs in 
the blue-green, corresponding to between 54 and 148 quanta at the 
cornea, and probably 5 to 14 quanta absorbed by the rods, or an absorp- 
tion of about 1 quantum each by S to 14 rods out of 500 in the geometri- 
cal image of the stimulus. With so few quanta involved, human thresh- 


olds should (and do) show great variation. It is to be anticipated 
that similar variation, based upon the same considerations, should ap- 


pear in other species. 


Minimum separable and minimum visible thresholds. Minimum sepa- 


rable acuity (the acuity of distinguishing two lines in close apposition) 
and minimum visible acuity (the acuity of distinguishing a single line 
against a homogeneous background) have been regarded as dependent 
upon the same processes, but the thresholds for the two functions vary 
greatly. In man, minimum separable acuity varies between 1.0 and 0.5 
Minutes of arc, while minimum visible acuity approximates 0.066 
Minute. With the exception of Klüver (90), Warkentin (162), and 
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Smith (142), however, determinations in animals have been in terms of 
minimum separable acuity only (see Table I). 


fication of the Yerkes-Watson discrimination box (184) has been used 
by Spence (144) and Johnson (84, 85, 86, 87) 
jumping technique he devised for the 
Smith (141, 142) employed a combine 


ed response (grasping) 

3 he animal is confronted with 
tom. Within reach of th g «an opal glass, illuminated from the bot- 
i y ying on the glass, is a thread to 
If the thread is Visible, the animal grasps it 
is performed in a dark room with 
: ind the opal glass. Klüver also 
a variation of the traditional discrimi- 
a f aced two or more boxes, above one 
Cp mulus field (e.g, a cardboard with a 
the others a blank card was placed. The 


of which was pla 
line drawn on it) while above 
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ese trained to pull toward him the box under the positive stimu- 
i ee bag hagas ie as from this last method may provide a 
chabi 3 A J Aa aS capacity, the method as used 
Fie, y too uncontro ed in terms of brightness, accommodation 
a? and especially measurement to yield very exact threshold 
Results of visual acuity studies. Visual acuity has been demonstrated 
to be a function of the test object, accommodation distance, general field 
illumination, and illumination of remote regions (8, p. 34 ff.), when 
Stimulus characteristics are considered. These are quite probably the 
minimum variables from the stimulus side. Yet the reported animal 
studies do not specify all these factors, nor are sufficient data available 
to reduce to a common denominator acuity measurements resulting 
from different test situations. Table I presents visual acuity figures 
found in the literature for mammalian species. 

It is to be noted that wide interspecies differences manifest. them- 


selves. However, in view of the extremely limited character of the 
samples employed, it may be that intraspecies variation is still greater, 


except for the most divergent species. 

Visual acuity and other visual functions. Visual acuity, as dis- 
tinguished from brightness, size, distance, and form discrimination, 
shows little relationship with phylogenetic status (162), although from 
a structural standpoint great interspecies differences may be noted 
with respect to the fineness and distance apart of the receiving elements 
and in the number of conducting and association elements. It is there- 
fore possible that phyloge' ith respect to discrimina- 


netic differences w1 
tions other than acuity are to be accounted for, not in terms of any im- 
provement on the optical efficienc 


y of the eye, but in perceptual proc- 
esses associated with vision and in the intelligence of the animals in 
solving the problems by means o 


f which an experimenter measures 
brightness (or other) discrimination. On the other hand, precisely these 
interspecies structural differences may be invoked to account for visual 
acuity differences. Grether (63) reviewed the data on minimum sepa- 
rable acuity thresholds for the chimpanzee, rhesus monkey, Cebus 
monkey, rat, pigeon, and gamecock, and used the data for a computa- 
tion in terms of retinal image width. He concluded that thresholds 
thus expressed provide a more direct basis for interspecies comparison 
of ocular efficiency tha 


ndo visual angles. Because of their smaller eyes, 
all animals considered compared favorably with man when retinal 
Widths were substituted for visual angles as a measure of acuity. 
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TABLE I 


* 
VISUAL Acuity THRESHOLDS IN INFRAHUMAN MAMMALS 


Mini- Mini- 
Accommo- mum 
ht- mum z 
imal N Method dation er Separable Visible 
Aaa! uo Distance 


(mll.) Acuity Acuity 


(cm.) (min) (min.) 
(171) Cue CORAN 
Chimpanzee 2 Discrimination box 120 3.98 0.47 
(144) 
Cebus monkey Discrimination box 60 3.85 0.95 
(85) 
Java monkey 1 Thread-grasping 28 (0.007)+ 2:5 
(“pulling-in” tech- 
nique) 
Cebus monkey 1 Discrimination—single 200 Sunlight 0,04% 
(90) thread 
(“pulling-in” tech- 
nique) 
Albino rat (96) 3 Jumping technique 20 52-86 
Pigmented i 4 
ey Parat asi J umping technique 20 26-52 
Cat (142) 2 Discrimination and 50-120 5.5t 0.45-3.3 
Conditioning 
Domestic rabbit Oculocephalogyric 1.41.8 
(162) response 
a Oculocephalogyric us 
response 
Guinea pig Oculo jh; 
(162) Cephalogyric 
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sion for comparative studies is 


The precise meaning of this conclu 
line engine will yield more miles 


not clear, however. A four-cylinder gaso 
per gallon than an eight-cylinder engine. If a comparison is to be based 
upon gasoline consumption, the smaller engine is “better.” However, 
if other performance characteristics such as acceleration, speed, and 
hill-climbing ability are taken as criteria, the larger engine invariably 
proves the “better.” If interspecies comparisons are to be made in terms 
of the dimensional characteristics of the “real world,” then the latter 
kind of analysis is assumed. An interesting experimental problem is 
posed, however: What is the relationship between acuity of sensory 
discrimination and adequacy of perceptual and cognitive organization? 
Ghiselli and Henry (49) founda correlation of .31 between differential 
proprioceptive sensory thresholds and learning in rats, and one of .36 
between sound thresholds and learning, when the stimuli were above 
the absolue threshold. Too frequently, however, the absolute threshold 
is not known or considered. For example, if the rat’s eye is as efficient 
as the human eye when the physical stimulus components are equated 
in terms of comparable retinal image width, then under these conditions 
what are the characteristics of rat learning? Itis suggested that learning 
experiments might be arranged to take these factors into account. Typi- 
cal apparatus design calls for scaling equipment down to the size of the 
animal, whereas these considerations suggest that the size of the test 
object must be increased as retinal image width decreases if the level of 
difficulty from point of view of basic sensory discrimination is to be 
held constant. 

It seems clear that th 
yet been adequately explor 
such investigations are stil 


e interrelationships of these factors have not 
ed, and that the data essential to undertaking 
l lacking. In this connection, Harlow (65) 
points out that no discussion of visual discrimination is complete with- 
out noting the great emphasis placed on utilizing efficient apparatus, 
in contrast to the comparatively slight emphasis placed on utilizing 
efficient stimuli. Kohts (183), for example, found that stereometric 
objects are more easily discriminated by the chimpanzee than are the 


types of stimuli (designs painted on flat surfaces) commonly used in 
animal laboratories, and it is not unlikely that this finding would hold 


good for many other species. 


Color Vision 
One of the most controversial topics in animal psychology has been 
man. In the first place early experi- 


that of color vision in species below e 
mental evidence suggested it was lacking in such favorite laboratory 
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animals as the rat. In the second place, 
color discrimination dependent upon an 
(and color blindness in man an evidence 
color vision, if it exists below the prim 
best (58). The doctrine that color vi 
the primate level in mammals therefore became an accepted part of 
the literature, and led Munn to conclude that “... the rat is color- 


-are amply substantiated by many 
-primate mammals, all of which ap- 


theories of vision that consider 


i Bore vidence has reversed or substantially qualified 
this conclusion, although Munn, in his latest summary of the issue 


: istence of color discrimination in the 
rat is still so controversial a questi 


n on that further research to refute or 
Support the available positive resul 


ailable for the study of mammalian 


which the animal is trained to make a 
0 one color and 


first line of evidence primarily; 
concerning the spectral curves of 


Walton ( 135) worked with the 
Oned response technique was 
alker in Bekterev’s laboratory 


p uwevhad Monkeys pull in strings to which 
(90), 


f “rs (18, 53, 59, 75, 149). More 
oaa, pita monochromatic light was Beea by west of 
en or other filters (103, 196, 108, 155, 157 158) Hering ang 


. different animals from those on such a pair of color: 
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Bradley papers (10, 75, 89, 104, 164, 169), dyes (139), paints (21, 22), 
colored disks (55), cards (19), and the color wheel (92) also have pro- 
vided the color stimuli. 

This variety in method has without doubt contributed to the lack, 
or apparent lack, of consistency in results, particularly in the case of 
animals with which a large number of experiments have been performed. 
The most serious shortcoming, one which seems to be common to almost 
all the earlier experiments, is the absence of adequate control of the 
brightness factor (145). 

In the first place, adequate brightness control is difficult or impos- 
sible when papers or paints are used, and presents some problem with 
filtered lights that are not strictly monochromatic. In the second place, 
in some instances brightness of the stimulus colors was matched for the 
human eye. Infraprimate mammals generally react much more readily 
to brightness differences than to hue differences, and it has been demon- 
strated that hues matched for brightness to the human eye may appear 
of different brightness to the animal’s eye. Current technique there- 
fore calls for the selection of a pair of hues demonstrably equivalent in 
brightness for the experimental animal, and subsequent training of 

s used for the selec- 
tion (“confusion colors’’). Finally, after differential discrimination to 
this pair is established, control experiments in which the brightness 
relations of the colors are systematically varied are necessary. : 

Experimental evidence on the presence or absence of color vision is 
available for only a very few species, and conclusions in which any 
confidence can be placed are possible only for primates, rats, and pos- 


sibly dogs. 

Squirrel and porcupine. Sackett (136) reported positive findings 
with respect to the existence of color discrimination in the porcupine, 
and Colvin and Burford (22) claimed evidence that the squirrel could 
discriminate colors, but in neither case was brightness controlled. 

Raccoon. Cole (19) and Cole and Long (20) reported positive results, 
but brightness was not controlled, or it was merely equated for the 
human eye. Davis (28) found that his animals were responding to a 
brightness difference, rather than a hue difference. Gregg and Mc- 
Pheeters (56) obtained some evidence of color discrimination, but in a 
later study Gregg, Jamison, Wilkie, and Radinsky (55) found that the 
animal could not discriminate pairs of colored disks. 

Calf. Kittredge (89) trained a calf to discriminate red from a Hering 
No. 5 gray, but the animal could not discriminate the red from a No. 50, 
suggesting that it was responding to a brightness difference. 

Dog. Colvin and Burford (22) trained three dogs to pick a positive 
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š e not 
color out of nine colors, but brightness and experimental Pe on 
controlled. Samojleff and Pheophilaktowa (137) found t $ eA 
could discriminate green from most grays, but that one or x P 
were frequently confused. However, even these grays oe ame 
nated from the green only after extended training. Smith ( 2 Ae 

, found that some dogs apparently could make 


which has probably ever been 


i l ering No. 46 gray. However, Brown 
oned respiratory r©SPonses, determined the brightness 


e of Systematic Variations in brightness. 
ork on Color yjs; 


the Writer y 


's 
l in this connecg °® 106, 168, 169, 180). Munn 
(105) earlier comment i c tion has been cited above. 

The anatomical eyj ; 5o clear-cut, however. Vincent (151) 
and Lashley (97) found no evidence o Cones in the rat’s eye, nor Hopkins 
(74, 75) in Mice, However, Detwiler (30, Pp. 22-23) reported the meas- 
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urement of the cone layer in the eyes of various vertebrates. He listed 
positive measurements for the marmoset, rhesus monkey, and chim- 
panzee; indicated that accurate measurements were uncertain in 
the dog and cat because of pigment masking or unsatisfactory histo- 
logical preparations; listed “very sparse or absent” for the rat and ham- 
ster; and stated that cones were lacking in the bat, lemur, and owl 
monkey. Walls (153, 154) found that rats do possess cones, but he is 
still skeptical of the results of recent studies indicating that the rat can 
make at least limited color discriminations. To complicate matters fur- 
ther, Graham and Riggs (53) recorded the retinal potentials from the 
eye of the rat in response to lights of various wave lengths. They found 
that the “retinal response of the rat’s eye is one which varies only in 
relation to brightness; a response for any wave-length may be matched 
by a response for another wave-length provided the proper intensity is 
found for the second wave-length.” Then, in a later study, Graham, 
Kemp, and Riggs (52) were unable to obtain a cone curve from the eye 
of the pigeon, which has color vision. 

The history of color vision experiments with rats is given in detail 
in Munn (107, pp. 134-143). By 1933 the accumulated evidence sug- 
gested that the animal was color-blind. Then color discrimination was 
demonstrated by Walton (155); this study was criticized for inadequate 
control of brightness by Munn (106), who seemed to demonstrate that 
Walton's findings might in fact have been due to the brightness variable 
rather than the hue variable. Then, Muenzinger and Reynolds (103) ob- 
tained a discrimination on a discrimination box apparatus between red 
and green, and one between red and black. Their results were confirmed 
by Munn and Collins (108). Walton (156) and Walton and Bornemeier 
(157, 158) extended and perfected their work, using a discrimination 
box and a Lashley jumping apparatus. Discrimination between matched 
pairs of yellow-blue, red-green, and red-blue, somewhat unstable dis- 
crimination between red and yellow, and no discrimination between blue 
and green or between yellow and green were found. It was significant 
that while a brightness discrimination could be established in an average 
of 85 trials, a hue discrimination required between 375 and 525 trials. 
In some cases Walton and Bornemeier employed 800 trials to obtain 
positive results. 

Most recently, Russell and Walton (135) demonstrated a red-blue 
discrimination in 18 rats, albino and hooded, subjected to avitaminosis- 
A. As the avitaminosis continued, accuracy of response was maintained 
at 95 to 99 per cent. These results indicate that avitaminosis-A, which 
has a marked effect on rod vision, may have no effect on cone vision. 
Munn (107, p. 142) suggests further that the failure of avitaminosis-A 
to disturb the red-blue discrimination may support the conclusion that 
the discrimination is based on hue rather than on small brightness dif- 


ferences. 
Muenzinger and Reynolds concluded that rats possess a hierarchy 
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of discrimination habits consisting of a “primary pe mete 
habit, a secondary absolute brightness habit, and a wea o hone 
crimination habit.” The relative brightness values of the colors ee 
been established as follows: ats ae ie Gey value for the rat, g 

me next, and red has the lowest va ue. "A 
o eo primates. Positive findings with respect to the existence 
of color vision were noted in all but one out of abou si 
Color vision has been demonstrated in the chimpanzee (45, 59, 60, 61, 
62, 64, 91, 92, 183), the orangutan (45), and in the Java, Cebus, spider, 
and rhesus monkeys (10, 58, 88, 90, 139, 147, 166). It has been demon- 
strated with Papers, the color wheel, painted disks, and spectral colors. 


It has repeatedly been shown that such discriminations are independent 
of brightness (10, 58, 59, 60, 61, 64, 139, 183). 


ith this array of evidence available, it becomes possible to review 
the specific characteristics of 


this capacity in infrahuman primates. 
Early research (10, 88) suggested that color discrimination is easier for 
these animals than brightness discrimi 


Previous training erent limitation. For example, Bie- 
rens de Haan (10) presented his subjects (two pig-tailed macaques) with 
a five-choice apparatus. Each of five b 

- white, black, red, yellow, 


zee to select, fro A isk offered 
f , One to mat disk offere 

by the experimenter, She noted, howey, spa busa 

not as well distinguished as chromati 


The most intensive work with 
Grether, His careful e 


¢ stimuli, 


with primates has been undertaken by 
Xplorations of the limits and characteristics of 
imental investigation. He used 
tion apparatus in which the ani- 
Oxon which the positive stimulus 
ent (58) with monkeys he deter- 
n r] ation as follows: the animal was 
trained to respond positively to yellow (5894) and negatively to blue-green 


z 
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(500,). Training continued through changes in brightness relations un- 
til the color habit was fixed. Then the wave length of the negative color 
was increased 20u, and in consecutive trials increased gradually until dis- 
crimination between the yellow and the negative color broke down. A 
criterion of 75 per cent correct in 25 trials was set, and each wave-length 
step was offered in 25 trials. The procedure was repeated to obtain li- 
mens for red and blue-green. Table II presents the limen values in 4 
for the animals tested. Except for the Cebus monkeys’ response to the 
red and yellow, these limens are almost identical with the human limens. 


TABLE II 
Cotor Vision Liens IN Monkeys IN Mu 
(From Grether [58]) 


Stimulus Color 
es ae A eS ee 


Primate Red Yellow Blue-green 
(640) (589) (5004) 
Cebus Monkey 30—45 4-8 7-10 
Spider Monkey 6 F 2 10 
Old World Monkeys 8-12 2-4 7-10 
Man 10-12 1-3 6-21 


pe cae ews oo ou kOe ae Ea Ss oe 


Repetition of the experiment with chimpanzees (59) showed that chim- 
-panzee limens for hue discrimination are approximately equal to that of 
man in the blue-green, pug about twice that of normal human vision in 
the yellow and red. hen response of chimpanzees in terms of color 
mixture proportions was compared to man’s, it was found that chim- 
panzees required more red in a red-blue-green complementary mixture 
to match white, but that the proportions of red and green to make a 
yellow were the same for the two species. Using a color against darkness 

ation (15 seconds’ exposure to a light 


under conditions of light adapt 
before making the discrimination), Grether found the spectral limits of 


chimpanzee vision to be between 402u and 704p; for human beings the 
results were between 3994 and 692u (61). The spectral saturation 
curves for chimpanzee color vision were determined by finding the pro- 
portion of spectral color mixed with white needed to produce a discrim- 
inable hue (64). The curves for two chimpanzees were very close to 
those for two human beings, the lowest saturation point for human sub- 
jects being at 575y, and for chimpanzees 570 (62). Grether summarizes 
his findings with the conclusion that the color vision of the chimpanzee 
and the rhesus monkey is at an evolutionary position just short of 
human vision, and that the slightly deficient hue discrimination of these 
animals could be accounted for by less complete differentiation of the 
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iscrimination o u onkey is ta V. of two-color 
d ati f the Ceb sm 1; ken as evidence 
Scr1 


e, not only for the dal 
eed . . . ns fo: 
tion they provide about primate color vision but for the implicatio 


tion 
ms clear, however, that further corroborat: 


ings, These perha 


PS may be reinterpreted or 
n essential independe 


ween retinal response to E 
t seems quite likely that, in H 
Prove to be the more appropr 


With respect to other mammals, the volume and character of a 
evidence fail to justify any Positive conclusions, The history of exper 


mentation with color Vision in the Tat should discourage ready per 
ance of negative findings with other animals on the one hand, and o 


the other the failures in early experimentation to control conta a 
variables, Particular . tle wonfidence Gn Sohe 


rly brightness, Inspire Jit . h 
meager positive findings have been Made, dequate exploration of the 
color sensitivity of mammals is still a task for the future, 


any adequate fashion with the 


Das 
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It is not improbable that mammals differ considerably with regard to 
the capacity to discriminate sounds on the basis of wave-length differ- 
ences (161, p. 293). The first problem, however, seems to have developed 
as a problem as much through an overzealous application of the law 
of parsimony as from the experimental data. Its history is reminiscent 
of the history of the color vision issue. Firm opinions were formed with 
respect to the guinea pig, the dog, the cat, and particularly the rat, 
to the general effect that these animals could not discriminate pure 
tones, or could discriminate them only poorly. It was not denied that 
they could hear, or that they could discriminate noise from silence. 
Until the mass of evidence was clear, however, it was assumed that all 
pure tones sounded alike, or that they were not adequate stimuli for 
the animals’ auditory receptors. With the resolution of this problem in 
the conclusion that these animals do discriminate pure tones, attention 
was directed toward the second question. Two aspects of it will be 
explored in particular: the extent of the auditory frequency spectra in 
infrahuman mammals, and the minimal intensity values (relative to 
human thresholds) required to evoke a response at various frequencies. 
To a greater extent than in other sense modalities, the more recent 
results have been both clear and consistent for several infrahuman 
mammalian species. 

Current summaries of the status and most recent findings with 
respect to audition have been written by Bárány (6), Newman (111) 
and Walzl (159). In 1950 the Psycho-Acoustic Laboratory of Harvard 
University published a bibliography on audition including over fifty- 
five hundred entries (190). 

Methods 

Discrimination mazes. For the rat, and in a few instances for other 
animals, the principal early method of determining tonal sensitivities 
involved some variant of a discrimination problem, in the form of a 
maze requiring choice between a tone-filled alley and a silent alley, or 
between two alleys with a relatively great difference in tone intensity 
(68, 69, 70, 71, 72, 78, 79, 80, 81, 83a, 102, 148). The more successful 
apparatus incorporated relatively intense electric shock. Henry (69) 
found that when a shock of 135 volts was given, discrimination habits 
were established in from 14 to 70 trials, while a shock of 40 volts had 
little effect. This may be contrasted with the experience of Thuma 
(148) on a slightly different maze, on which discrimination took between 
710 and 1,410 trials, and with that of Muenzinger and Gentry (102), in 
which discrimination required between 80 and 250 trials. In the typical 
experiment the animal is required to go down the tone-filled-alley to the 
food. A sound source is placed at the end of each alley; the apparatus 
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usually provides for silent switching-on of the sound to a predetermined 
intensity level. A serious objection to the two-alley maze arises from 
the fact that even the best sound-conditioning permits some sound in 
the “silent” alley. For example, Henry and Brown (71) found that 
while the active alley of their apparatus had an intensity level of 50 


decibels at 2,500 cycles, the inactive alley had an intensity level of 38 
decibels. 


Conditioned response techniques, 
rats, and in the great majority of othe 
technique has been the preferred met 
Pennington (24) used “classical”? 


In the more recent studies with 
r studies, the conditioned response 
hod. Britt (15, 16) and Cowles and 

conditioning, conditioning the rat’s 

respiratory response and squeak, respectively, to tones. Conditioned 
shock-respiratory response has also been employed with cats (173), and 
-guinea pigs (77, 150). Black and Schlosberg (12), Eccher (38), Gentry 
(48), Gould and Morgan (50, 51), and Hunter and Pennington (82, 83) 
“instrumental” conditioning with the rat, involving 


17, 26, 27). The salivary 
y and by others (4, 5, 120, 

d results from the salivary 
sponses, and Dworkin (35) compared the salivary 
tioned chimpanzees to press y-motor response, Elder (39, 40) condi- 
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extinction, such as tantrums, increased latency of response (12, 66), 
negativism (5, 39, 40), marked behavior disturbances (36, 39, 40), and 
ae like, the determination of liminal values can be rather clearly ef- 
ected. 

Methodological problems. The conditioned reflex method of determin- 
ing animal auditory spectra has been, in general, the most satisfactory- 
and has given the most consistent results (39). It provides the closest 
approximation to the audiogram that can be obtained in experimental 
animals (159). Thresholds obtained from it have been lower than those 
from mazes (cf. 45, and- 12, 16, 24, 38, 51). However, interpretation of 
these audiograms, especially in terms of comparison with human 
thresholds, is somewhat beclouded by two factors. z 

First, the available evidence shows that practice lowers the thresh- 
old and would therefore tend to provide estimates of the sensory ca- 
pacity of the experimental animal that are at variance with its typical, 
ie. unpracticed, capacity. Drury (32) found that trained telephone 
operators showed a 12.7-decibel advantage over untrained operators, and 
Elder (39) noted a 5- to 10-decibel improvement in two adult “‘controls” 
he employed in his study of chimpanzees. In animal conditioning ex- 
periments a considerable practice effect is possible. Further, the amount 
of practice (trials required for establishing a discriminating response) 
has varied with the animal, the technique, and particularly the fre- 
quency. Dworkin, Katzman, Hutchinson, and McCabe (36) reported 
that it required three to four months of training cats and dogs in the » 
alimentary-motor response before testing could be done, while Lipman 
and Grassi (98) required only two to four weeks with dogs. Razran and 
Warden (124) reported that, in the Russian laboratories, some dis- 
criminations in the dog were effected in 10 to 100 trials, while others 
required between 100 and 1,000 trials. Hunter and Pennington (82) re- 
ported that it took 325 trials to train a rat to respond to a 1,000-cycle 
tone (and only 70 trials to train the animal to respond to a buzzer). 
Since, except in the audiometric laboratory, the animal has generally 
had no intensive practice in tonal discriminations, it would be desirable 
for many purposes to partial out the effect of practice on its audiogram 
and thus arrive at a ‘‘true’’ (i.e., typical) estimate of its auditory ca- 
pacity. À 

Second, the observation of a number of workers that the auditory 
cerebral cortex is not essential for conditioning to a sound stimulus! 
(123, 132, 159) makes it important to know which auditory functions 
can be subserved by each level of the higher brain pathway if condition- 
ing is to be used as a testing method. Further, Neet’s (109) finding 
that, with human subjects, verbal report yielded lower thresholds than 

1 Sutherland and Dworkin (146), however, found that after bilateral surgical lesions 
in the auditory cortex of the dog, no clear-cut CR could be elicited by pure tones. 
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response 
either a conditioned respiratory nee ora ae pk cone oad 
ion to comparisons between anim me 
adds another caution t d ms based on rep 
AET ts and human audiogra ae 
on conditioning experimen d d sources of varia 
; enters used sound so À 
Sound sources. Early experim I +b With the 
c eds, vibrators. 
ic properties, such as tuning for S, reeds, hish 
a electronically driven audio a nie sa ee ie 
. j 71). Furthermore, j 
may be readily generated (25. E: r 
(36) objection to the effect that the characteristics of sound Ca ee 
at high frequencies are not known is probably no longer valid. 


ticularly since World War II audio instrumentation and technology 
have made rapid progress (111) 


Auditory Capacities of Selected Species 


: : arable 
Audiograms have been determined under relatively agi o 
conditions, for infrahuman primates, dogs, cats, guinea pigs, an 


am, ; f 
The evidence indicates that the upper limit of the auditory spectr ee 
all these species (with the exception of the guinea pig and possibly 
cat) is higher than man’s 


the higher frequencies. Figure 1 presents typical audiograms for several 
species.? 


Primates. The auditory c 
Harris (66) and Wendt (172 
62.5 cycles to 8,000 cycles 


apacities of mon 
J: Intensity 
(66), and fro 


keys were investigated by 
limens were calculated from 


intensity to which the ani 
The results were highly 
the shape of the audio 


iddle range (1,000-2,000 cycles) and con- 
siderably higher (9— 


1000 cycles, where a marked ‘‘dip”’ 
was noted. The animals’ threshold 


was lower (14-30 decibels) at 8,000 
cycles and above. 
Elder (40) 


* These audiograms are ap 
ures in the sources cited, F 
human sensitivity—is not cons 


average of those given by Black and Schlosberg (12), Cowles and P ennington (24) 
(38), and Gould and Morgan (51), Henry’ . 


a 


307 


SENSORY CAPACITIES OF INFRAHUMAN MAMMALS 


‘SIVNAVIA] TVUAAAS JO SA TIOHSAUH]T ALINDY ANOLICNY AAILVAVdNO) TROLA 


puoosas aad ¢ajaXo u Kouanbasy , 


04+ 


: PS 
a 
A (Bepe 3° aay) AY 2,4 S 
B (9c) s6oq 5 
v (j) geo Tt 
© (221) sKa yuo ao 
o (86) sboq 4 
A (99) sKoyuopy -OS+? 
3 
© (22) çig Laung S242 
Vv lec) caazurdwiys 2 
QN3931 peak 
eo 
8 
Its 
os 
+o 
j 
o F 
Š 
4 -=S 
6 
m 
aim = 
3 
1-8 
02-3 
Q 
22-2 
& 


O 
i 


308 -© PHILIP ASH 


x PRGA : ee 
Cats. Using conditioning methods, the audiograms of cats were 
termined from about 100 cycles to 16,000 cycles (1, 2, 33, 36, 109a). 
Conditioned responses were elicited at frequencies as low as 30 cycles 
(33). The limens were lowest between 5,000 cycles and 8,000 cycles, and 


mined the upper limit of frequency r 
and 20 kilocycles, 
Some study has been made of 


the cat's ability to discriminate dif- 
ferences in tone, Dworkin (34) 


trained cats to make a conditioned 
imination between 2,150 cycles and 


ity discriminations and found for each of 


, and with the previous 
estigations summarized 
y Dworkin compared the 
TY response with those from a con- 


i i use, and found them to b ubstan- 
tially equivalent, although the speci, e gs : 
A ai ies ecifi dt 

latency, duration, initial activity, Link pense’ differed somewhat in 
; 


Pai and inhibition 

he upper limit of the dog's fre A 
ta slates GBR irom was placed at 30 
response, and somewhat higher by workers in Pavlov's laboratory (120, 
p. 127). Sutherland and Dworki reported that their animals 
ilocycles, and in one case to 


results from a condit 
ditioned aliment 


| 
| 


' cycles, and evidence of possible discrimination 
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30 kilocycles. They demonstrated that dogs can differentiate between 
air-borne sound stimuli in the range 50 cycles to 300 cycles and tactual 
vibrations (when the table on which the dog is placed is set into vibra- 
tion) at the same frequency. 

Audiograms have been determined by Lipman and Grassi (98) and 
Dworkin, Katzman, Hutchinson, and McCabe (36). While the results 
are not completely consistent at all frequencies (the dog’s thresholds 
reported by Lipman and Grassi are appreciably lower, from 200 cycles 
to 4,000 cycles, than those reported by Dworkin and his associates), the 
studies agree that human and dog thresholds were substantially the 
same below 250 cycles, and that the dog’s maximum sensitivity was in 
the range of 4,000 cycles and above. Dworkin reported a superiority of 
25 decibels at 14 to 16 kilocycles. Brogden and Culler (17) noted that 
the dog’s auditory acuity was increased following roentgen-radiation of 
the hypophysis; the effect was due to. induced hypoglycemia. The in- 
crease in acuity was/most striking at the higher frequencies (8,000 
cycles). X > 
Guinea pigs. Herrington and Gundlach (72) reported definite evi- 
dence of discrimination in the guinea pig between tones of 500 and 600 
between 591 and 614 
cycles. Their results were not conclusive, however, since they were not 
careful to use pure tones. Upton (150) obtained a discrimination be- 
tween 600 cycles and 1,000 cycles, using a conditioned respiratory re- 
sponse. The discrimination required between 500 and 600 trials to 
establish. Horton (77) determined the animal's (seven animals) audio- 
gram from 64 cycles to 8,192 cycles, using the thresholds of twenty 
human beings “tested under the same conditions” as a standard. He 
also employed a conditioned respiratory response. He found that the 
animal's threshold was higher than the human threshold except for a 
few cases at middle frequencies. Horton concluded that ‘‘the capacity 
of these animals in the perception of sound is similar to that of man.” 
Analysis of his results in terms of the average of the seven-animal 
thresholds at each frequency suggests, however, that the guinea pig’s 
discrimination capacity may be substantially poorer than man’s at all 


but the middle frequencies. 
s of Yerkes (180) and Hunter (78, 


Rats. The early negative result 
79, 80, 81) relative to the inability of the rat to.differentiate pure tone 


are summarized in detail in Munn (105, pp. 140-145) as well as the first 
positive results of Muenzinger and Gentry (102) and Thuma (148). 
Both of these workers, employing electrically driven oscillators and 
simple mazes, demonstrated positive discrimination between a pure tone 
and silence. The history of the issue is brought up to date in Munn’s 
recent volume (107, pp. 158-165). Since Wada (152), after careful 
study of the rat’s inner ear, concluded that the animal possessed no 
peculiarity of structure that should result in lack of tonal sensitivity, 
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cessfully discriminate only 


y Henry, Owever, all the periments yielded Ts 
i threshold values. The threshold is high at 1,000 cyc id 

„and gradually declines until it is lower than the human thresho 

It is likely tha 


6) obtained g; 
quencies of 480 and 2,048 c 


nditioned responses to fre- 
cycles, while Blackw. 


ycles, and to frequencies of 960 and 2,048 
ell and Schlosberg (12) 


ore Conditioned one rat to dis- 
criminate between 9, , and another to discriminate 
between 8,500 cycles and 10,000 Cycles. The evidence, therefore, indi- 
cates that rats differenti e 


: and silence over a wide fre- 
quency range, extending from about 1 kiloc 


MA 
Fale ycle to far beyond the human > 
frequency response limit, diffe 

frequency, 


Tentiate tones varying on 


£ awrence (177) found that the cochlear re- 
sponse bears a precise linear relationship to stimulus intensity over a 
: in departure from linearity, and 


ae er 


accumulated. The range of ca 
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in the maximum cochlear response attained. Below 1,000 cycles, larger 
cochlear responses are attained with increase in stimulus intensity, 
than with frequencies above 1,000 cycles, where a plateau in cochlear 
response begins at lower stimulus intensity values (177). Wever and 
Bray (175, 176) and Cowell and Black (23) deny, however, that cochlear 
response levels are to be identified with loudness levels. Galambos 
(46) obtained cochlear potentials from the rat up to 98 kilocycles (the 
limit of the equipment) and “not above 40” kilocycles from the guinea 
pig. The precise relationship of cochlear response levels to acuity thresh- 
old levels is not yet clear. 

Neff (109a, 110) conditioned cats to pure tones, obtained audio- 
grams, and then partially sectioned the auditory nerve. Audiograms 
on the operated animals revealed that while very small lesions resulted. 
in no loss, larger lesions resulted in high tone loss or in loss at all fre- 
quencies. On the other hand, Wever and Neff (178) found, after partial 
section of the eighth nerve, marked high tone loss in only one operated 
animal, as measured by the cochlear potential. $ f 

The foregoing summary of the auditory capacities of infrahuman 
mammals suggests that a certain body of significant data has been 
pacity in most species 1s still to be ex- 
plored, particularly with larger populations that will permit the deter- 
mination of reliable averages. Problems arising out of the conditioned 
response method of determining audiograms must be answered. No 


reliable data seemed to be available for such common animals as the horse, ! 


sheep, cow, pig. Questions such as the effect of domestication on animals 
have not been resolved, and only a beginning has been made in the cor- 
relation of sensory capacity with such contingent behavior as perception 
and learning. It is clearly possible, however, to design experiments 
Which will take into account the essential auditory peculiarities of thè 
species for which data are given above. 

IV. GusTATION 


Parker, in his model monograph in 1922, pointed out that the com- 
parative physiology of taste in vertebrates was an almost untouched 
field (114, p. 166). Although many experiments since then have dealt 
with various aspects of gustatory sensitivity, as yet few generalizations 
of significance have been obtained from them (101, P- 156). Scarcely 
a score of papers exist that present relatively reliable evidence about the 
nature and limits of infrahuman mammalian taste sensitivities. ‘These 
few provide fragmentary data concerning taste thresholds for a limited 
number of substances for perhaps two hundred animals primarily from 


H 
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ies: himpanzee (117), monkey (13, 14, 117, 119), dog (138), 
eee em (7, 117, as 126, 127, 128, 129, 130, 133, 165, 170). 
i ata and manner of presenting 
comparisons difficult. Brief 
n gustatory capacities have 
116), and Patton and Ruch 
18 perhaps that of Moncrieff (100). 


Methods 


The more precise among the experimental Procedures employed to 
explore the limits of auditory 


and visual Capacities have not yet been 
adapted to the determination 
the minimum stimulus 
it is able to differe: 


concéntration of tes equently preferred poteh cepa 
mental animals, Thi 3 
117, 119, 122, 126 


©ncentration of a noxious substance 
» Usually Water, or the minimum 
: ‘echt, ostance reliably Preferred to a neutral 
A an as wat esholds (the minimum concentration 
ot a substance ¢ in favor of a neutral substance such 
- The preference threshold experim 
volved substances in Solution, for th 
control of texture, 

; In the typic: +a rack of funnels 
drinking vessels he Cage. Two fun 
used with rats i aPparatus for the 
many as six, and for the chi 
allowed to b 


ents have almost universally in- 
€Y Permit ease of measurement and 


» Water dishes, or other 
nels or dishes have been 


A ile records of normal water 
‘ nen i Maintained, Most of the studies 
hyper Control Solution, but Weddell (170) 
used tap water on the hypothesis that distilled ter would S oreate 
Ai for quinine Co; It ay be noted that A ese 
and Regn Almost twice the rejection thr ined by Patton 
and Ruch (119), eshold determined y 
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After habituation to the apparatus, the experimental regimen. is 
begun. The animal, which is kept on a standard maintenance schedule, 

i is usually starved from early one evening until the following morning, 

“when two solutions, water and a controlled concentration of the test 
solution, are placed in the cage. The concentration of the test solution 
is increased (or decreased) in small steps daily, until a threshold criterion 
is reached and passed. Daily records are maintained of water and test 
solution intake. If an ascending series is used initially, a descending 
series may follow; or the reverse procedure may be employed. 

In an earlier and less well-controlled variation of the preference 
method, Watson (165) presented the animal with small cubes of bread 
soaked in a test solution. This method yielded much higher threshold 
values than the solution technique. Roth (133) offered hungry mice a 
choice of pairs of piles of grain dipped into various solutions. In the 
comparisons, the members of the pair were usually dipped into different 
solutions (e.g., saccharine solution and acetic acid).' His method there- 
fore gave values relative to the substances, both of which might have 
been equally noxious. - 

Young (186) has pointed out that preference experiments tell us 
what concentrations are consistently selected, but that this selection 
may depend upon a position habit, a food habit, or the palatability A 
the food. These environmental or organismic factors may be onl 
indirectly related to the animals’ gustatory discrimination capacity. 
Bare (7) noted that’ position habits affected the choices made by the 
experimental animals, and consequently the threshold determinations. 
Further, more fluid was ingested during the last six hours of darkness 
than during other periods. Beebe-Center (9) found that greater amounts 
of saccharine solution than water are ingested in the preference situa- 

uate preference experiments do not yield minimum sensation thres- 
holds has been clearly indicated by studies by Bare (7) and Richter 
(125, 126) of the effect of adrenalectomy in the rat on the salt preference 
threshold. Whereas the preoperative thresholds were about 0.06 per 
cent, the postoperative thresholds were between'0.016 per cent (7) and 
0.003 per cent (126). Richter (126) concluded that changes in the oral’ 
cavity resulting from the effects of adrenalectomy led to enhanced 
discrimination. However, Bare (7) found that the receptors were not 
affected: the concentrations of sodium chloride required to evoke action 

tentials in the chorda tympani were not significantly different in 
po d adrenalectomized animals. Further, Pfaffman and Bare 


an r 
ee re that systematic surgery on the lingual and glossopharyn- 
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mechanism other than 
behavior. Finally, 


mal rats of between 0.05 per cent and 0.01 per cent, depending on condi- 


omized rats do not ingest a 
j significantly greater total amount of salt than do normal rats (188). 


een summed up by Patton (116, 118), who pointed 


tion brought about bya 
for finer discrimination. 
Richter and Cam 


man difference th 
going, however, it 


TABLE III 
MAMMALIAN GUSTATORY THRESHOLDS* 
(In grams per 100 cc., or in per cent solution) 


10 Sulfuric acid 


Rabbit (43) 
10 Nitric acid 


Rabbit (43) 


A Acceptance Rejection 
Animal N Substance Threshold Threshold 
Chimpanzee (117) 1 Quinine 0.0003 0.0062 
Monkey (13) 3 Quinine 0.0031 0.025 
Monkey (119) 2 Quinine 0.0004 0.0015 
Monkey (117) = Quinine 0.0031 0.025 
Rat (117) 9 Quinine 0.00005 0.0003 
Rat (170) 14 Quinine 0.0007% 
Rabbit (43) 10 * Sucrose 1.061 
Rat (128) 13 Sucrose 0.524% 
Rat (129) 7-10 Sucrose 0.57% 
Rat (187) 10 Sucrose 0.5% 80% 
Rat (127) £7 Alcohol 1.8-4.8% 6% 
Rat (129) 7-10 Maltose 0.06% 
Rat (129) 7-10 Galactose 1.6% 
Rat (129) 7-10 Glucose 0.2% 
Rat (129) 7-10 Lactose 2.2% 
Rat (126) 20 NaCl 0.055% 
Rat (7) 10 NaCl 0.06% 
Rat (187) 10 NaCl 0.01-0.05% 
Rabbit (43) eE) NaCl 8.18 
Rabbit (43) 10 LiCl 7.63 
Rabbit (43) 10 CaCl: 7.70 
Rabbit (43) 10 KCI 8.20 
Rabbit (43) 10 NH.Cl 5533 
Rabbit (43) 10 Sodium acetate 10.67 
Rabbit (43) 10 Sodium sulfate 9.23 
Rabbit (43) 10 Sodium bromide 9.26 
Rabbit (43) 10 Sodium nitrate 6.89 
Rabbit (43) 10 Sodium iodide 11.84 
Dog (138) 2 Lactic acid 0.83% 
Dog (138) 2 Hydrochloric acid 0.31% 
Rabbit (43) 10. Hydrochloric acid 0.437 
Rabbit (43) 10 Acetic acid 1.02 
Dog (138) 2 Acetic acid 0.156% 
0.687 
0. 
0. 


Rat (130) 47 Phenylthiocarbamide 0003% 
* The original data in 13, 117, and 119 were in terms of gr/100 cc; in 43 they were in 
al solutions. Conversion of per cent solutions to gr/100 cc (or to norma 


t readily achieved, since it would require kno’ 
0.5 per cent, the per cent figure will be only very 
han the gr/100 cc. At higher per cent va 


i te value t i 
in absolu i ity of the solute. The normal solution: 
Juded as given in 


fore converted to gr/100 cc, and the percent values were inc! 


reports. F 
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i ; of the 
apparatus has been cited above. Schellworth (138) made a Sut 
dog’s sensitivity by noting, in animals with duodenal fistulae, 


í a that 
lest concentrations of acids mixed with meat broth and bread 
resulted in the pylorus reflex, 


Treatment of Data 


The preference technique has been ch 


aracteristically employed with 
the psychophysical method of limits, 


However, calculation of ji 
criterion points has ane 
Periment. Patton, Blum, Ruch, and Walker hav: 


; : est 
determined the relative preference at each concentration of the t 
solution (t.s.) by the ratio 


total t.s, 
X 100, 
total ts. + total water 


and they have apparently set the acceptance threshold at a pig 
_ 50 per cent, and the rejection threshold at or near zero per cent (13, 
117, 119). Others, however, have used the ratio 
total t.s, 


total water 
(125, 127, 128, 129, 170), With this technique, the threshold has been 


at which the ratio is 1.0,. Weddell (170) 


per cent. In view of this Spread of individu 
unusual—e. g 


+ Patton ang Clisby [130] f ce threshold 
for Phenylthiocarbamide for ae ace ce 


Per cent), and in View of ¢ 


criteria, current threshold data mus: 


Gustatory Thresholds 
€ thresho] 


- studied at all, and of these only one or tw 
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cerning the gustatory sensitivities of infrahuman mammals are virtually 
impossible. Too few animals and too few substances have been tested. 
Acceptance and rejection thresholds (as compared.with sensory thresh- 
olds) have been demonstrated to be peculiarly susceptible to variation 
with intercurrent metabolic needs and maintenance schedules of differ- 
ent characteristics, and can but be ambiguous. Conclusions with re- 
spect to the relative sensitivities of man and animals, where human 
thresholds are almost invariably sensation thresholds (cf. 43, 117, 
128), are open to question. It seems quite likely that, in any given 
animal, the sensation threshold will be lower by some amount than 
either the rejection or acceptance threshold. Further, the range of 
intraspecies differences is such that the means from small samples are 


likely to be quite unstable. 
V. SUMMARY 


| The present article has presented a summary of the existing knowl- 
edge with respect to certain of the visual, auditory, and gustatory 
capacities of infrahuman mammals. While no pretense to completeness 
is made, it is believed that the larger part of the reliable evidence has 
been included. This survey has brought out three important points: 


1. Only a few of the numerous infrahuman mammals have been 
;o have been studied with any 


degree of intensity. 
2. The small sizes of samples employed, considered in the light of 


the usually large intraspecies variation, call into question the reliability 


of many of the findings. 
3, Lack of comparability of methods used to explore the same capac- 


ity in the same or in different species makes it difficult to compare the 


results secured in these studies. 
This paper has been concerned primarily with visual acuity, color 


frequency thresholds, and gustatory discrimination. 


vision, auditory 
hile briefly to compare the status of work in these fields. 


It seems worth w 

1. It is the writer's judgment that the most reliable measurements are avail- 
able for the largest range of animals with respect to audition. Consistent audio- 
grams, based on essentially the same technique, have been obtained for the rat, 
dog, cat, and infrahuman primate. Both experimental method and instrumenta- 
tion have developed to a point where some confidence can be placed in reported 


findings. 
2, With respect to col 
t instances it 1s sa 


or vision, the findings reported are largely qualitative. 
fe to conclude only that the animal can discriminate 
ned only the rat and 


os ale | 
on or all hues. The significant recent work has concer t 
TAR It seems likely that the scattered early reports on other animals, ai 
an : ine, cat, guinea pig, squirrel, should be largely discounted. 


as the raccoon, porcup 
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5. Finally, in no area considered 


l n Aes A aw both 
5 ‘Scrimination and of taste discrimination ath and 
in doubt, The conflicti i with respect to the anatomy of the ey 

color vision still remains to be resol 


ired 
For many roblems, the requ 
degree of control can be achieved only with EE However, before 
studying the “higher-order” 


4 ahi: Problems of learning, perception, motiva» 
ton, it is necessary to know, or make assumptions about, the contingent 
sensory response capacities of 


e the subjects used, 
In an experiment on hu 


PASY à man motivation, if we knew our subjects 
were blind, it is not likely that we would depend upon visual means of 
communication. It is not improbable, however, that we have made such 
mistakes in working with animals, t was he intent of this Paper ito 
point out the extent of our ignorance of the basic sensory capacity 
characteristics of animals, and to adda mite of motivation to attack the 
problems outlined, 
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EXPERIMENTAL NAIVETE AND EXPERIENTIAL 
NAIVETE! 
RICHARD CHRISTIE 
Research Center for Human Relations, New York University 


It may seem to be a truism to assert that early experience in the life 
of any complex organism leaves an experiential residue which affects 
later behavior. Students of personality have amassed a considerable 
amount of evidence relating to the effects of early experience upon adult 
behavior in homo sapiens (11). In view of this impressive array of evi- 
dence indicating the importance of early experience upon subsequent 
behavior, few animal experimenters would deny that pre-experimental 
experience is important in the study of human behavior. With few 
exceptions, however, they have tended to overlook the possible effects 
of early experience upon ‘the behavior of animals. They do not specifical- 
ly deny that such a problem exists; they seem rather to be either un- 
aware of it or to neglect it. It might well be argued that they hold an 
implicit double standard in their disregard of such factors in the study 
of animal behavior. 

Beach (1) points out that 50 per cent of the reports on animal ex- 
periments in the Journal of Comparative Psychology and its successor, 
the Journal of Comparative and Physiological Psychology, since 1930 
have been made on the Norway rat, although the latter accounts for 
only .001 per cent of all species available for study. Since the behavior 
of the rat has been most intensively studied and forms the basis for the 
most extensive contemporary learning theories, it seems well to focus 
attention on the area of rat experimentation. A casual perusal of the 
literature will soon demonstrate that the description of the subjects 
follows an invariant pattern: “the subjects were N experimentally naive 
rats of such and such a strain.” What, then, is the essence of experi- 
mental naiveté? Explicit is the fact that the animals have never been 
used in an experiment. Implicit in such a description are alternate 
premises: either that the animals’ previous experience is of no impor- 
tance whatsoever, or, that it is so uniform that every experimentally 
naive rat is a standardized little mechanism subject to exactly the same 
pre-experimental influences in laboratories at California, Iowa, or else- 
where. 

Results of recent research suggest that it might be well to scrutinize 
more closely the implicit assumptions made by experimentalists who 


1 The author is indebted to Charlotte E. Christie for surveying the recent literature 
and abstracting information pertinent to the pre-experimental care of animals. 
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posed by these findings. It will be centere 
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| nance schedules, caging, and handling must be considered. When rats 
F from nonlocal colonies are used, there is also the effect of transportation 
to be weighed. At the University of California the author used in experi- 
ments 130 rats from the colony maintained by the Department of Psy- 
chology. These animals were obtained when they were four weeks of age 
and kept until they were about four months old. During this period 
only one rat died. More recently the author obtained 60 animals three 
| and a half weeks of age from an animal supply house. Three of these 
animals died in transit, and two more died immediately afterward. Dep- 
| rivation severe enough to kill 1 of 12 animals during transportation 
contrasts with the much lower rate found in animals from a local colony. | 
It seems quite plausible that such a difference in amount of deprivation 
or hardship might have persisting effects upon the survivors. 
Maintenance schedule. Information , relating’ to pre-experimental 
. maintenance schedules was extremely sketchy, being mentioned in only 
one series of experiments. In the absence of fuller information it is 
necessary to rely upon personal observation. In most laboratories a 
constant supply of water is available during the pre-experimental life 
of the rat. Feeding tends to be more varied. In some laboratories the 
animals always have a constant supply of food available; in others they . 
are fed once a day. The type of food varies considerably among labo- 
Gi ratories. In some cases rats are reared upon dry mash, some on wet mash, 
some on kibbled biscuit, while others have a basic diet to which greens 
are added. It is impossible in almost all cases to determine from the 
data given in articles anything about the pre-experimental deprivation, _ 
schedule of the animals involved, the only safe assumption being that — 
there is considerable variability. : 
eK There is one further factor in regard to maintenance schedules which ` 
may be of importance. The responsibility for taking care of laboratory 
animals varies quite widely. In some instances faculty members are 
responsible for the care and maintenance of the animals, sometimes 
graduate students have the responsibility, and in other instances non- 
p _ academic employees are in charge. It is somewhat dubious to suppose 
' that all of the aforementioned would be equally concerned to see that 
the animals never suffered deprivation. Within the relatively limited 
knowledge of the author, there are several instances in which the indi- 
S vidual in charge of the animals neglected to feed them on schedule, with 
resultant deprivation. There is also the factor of accidental blockage 
of water bottles, resulting in unscheduled thirst for the subjects. Since 
there is never a mention of such factors in experimental reports, it is 
impossible to determine the frequency with which they occut. 
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Caging. Again we suffer from an almost complete lack of informa- 
tion. Laboratories visited by the author vary in having from one to 
twelve rats per cage. There is no standard cage design so that the size 
of the cage as well as the number of animals 
variable. The only safe assumption is, unless 
says otherwise, that the animals wi 

Handling. Once again there 


per cage is an uncontrolled 
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bearing on the interpretations of experimental findings. Once again we 
are faced with a paucity of relevant information. There is, however, 
enough evidence regarding the effects of pre-experimental variables to 
suggest that the problem is a valid one. 

The failure to specify the source of the subjects used in rat experi- 
ments may in certain instances conceal the fact that animals of different 
strains are being used. Pigmented rats have better vision than albinos 
and would be expected to do better in experiments in which visual cues 
are important. Some strains have been bred for specific sorts of abilities 
and will perform differently in various situations. Tryon's maze-bright 
and maze-dull rats were bred for performance in a tunnel maze. Kre- 
chevsky (8) found that they were responding to different types of cues. 
He argued that the maze-bright rats were relying upon spatial rather 
than visual hypotheses in problem solution. 

Another unknown factor would be differential breeding in different 
laboratories of animals originally obtained from a common strain. How 
comparable are contemporary rats whose remote ancestors were of the 
Wistar strain? Obtaining animals from different sources also means 
that the previously cited variables of caging, maintenance schedules, 
and handling are often unknown to the experimenters themselves. 

Hunt (5) gave rats experience in food deprivation when they were 
quite young. These rats were found to hoard significantly more pellets 
as adults than were nondeprived control rats and animals which had 
experienced an equivalent amount of deprivation later in life. This sug- 
gests that experiments involving hunger as motivation might be affected 
by early deprivation. 

An experiment by Christie (2) indicates that early deprivation is im- 
portant in an experimental test of latent learning under reversed moti- 
vation. Ina modification of Kendler’s (7) variation on the Spence and 
Lippitt (14) experiment, it was found that pre-experimental depriva- 
tion training had marked effects upon adult performance. The basic 
design of the experiment involved a single choice point maze with food 
in the right-hand goal box and water in the left goal box. Animals were 
trained under hunger motivation while satiated for water. They re- 
ceived an equal number of experiences in both sides of the maze by the 
application of free and forced choices. In two experiments? by the author 
with subjects which had experienced a “normal” rearing in cages with 
food and water constantly present, it was found that their behavior con- 

2 An investigation of the role of drive discrimination in learning under irrelevant 


motivation, J. exp. Psychol., 1951, 41 (in press); A further examination of the non- 
reinforcement position 1n learning under irrelevant motivation (in preparation). 
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formed to that reported by Kendler. On test trials the animals would 
continue to the previously rewarding right-hand side whether motivated 


As far as the auth rare be important uncontrolled variables. 
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Although the amount of evidence is scanty, it does indicate that per- 
haps one of the reasons for the frequent inability of experimenters to 
obtain comparable results in similar experiments might be the unequal 
sorts of pre-experimental influences resulting from differences in source, 
maintenance schedules, caging, and handling. Animals from a wide 
variety of backgrounds are all experimentally naive; this does not auto- 
matically make them experientially naive, nor should it imply that their 
pre-experimental histories are equivalent. 

To assist in the evaluation of experimental results, it is suggested 
that the following data relevant to pre-experimental variables be in- 
cluded in experimental reports of rat experiments: 

1. The strain, source, and age at weaning of the animals. 

2. The pre-experimental maintenance schedule. 

3, The type of caging utilized. é 


4, The amount of handling received by the animals prior to the experiments. 
5. Any accidental deprivation or other possible traumatic experience. 


If these data are included in all reports, it might be possible to clarify 
the reasons underlying some of the differences in results reported in 
similar experiments. It has long been a source of wry amusement that 
lowa and California rats often perform quite differently in comparable 
experiments. In this context differences in the pre-experimental treat- 
ment of rats are interesting. California rats are of the Tryon strain, are 
reared in cages from which the animals have to be removed approxi- 


. mately once a week while the cages are being cleaned, and are reared 


on dry mash. According to Professor Kenneth W. Spence (personal 
communication) Iowa rats are of Hall’s nonemotional stock, are reared 
in cages which can be cleaned without handling of the rats, and are 
reared on pellets. In both laboratories the usual number of rats per cage 
is four, so one variable appears to be controlled. Whether these differ- 
ences in pre-experimental life are related to differing performance as 
adults is a moot question, Karn and Porter (6) found that only one 
transfer from the living cage to another one and back once a day for six 
days prior to experimentation was sufficient to increase the “latent” 
learning po eyot A The California rats are normally handled a 
dozen times or so prior to the commencement of experimental training, 
in contrast to two or three handling experiences of the Iowa rats. Both 
groups would, of course, normally receive handling the week prior to 
‘actual experimentation in order to increase docility. It is questionable 
whether this would suffice to equalize the effects of differential amounts 
of prior handling. 

The author does not wish to espouse a rat phenomenology. It ts sug- — 
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gested, however, that experimenters consider the extremes of the range 
of restriction of stimuli present in the pre-experimental life of the rat 
and reflect upon the relatively great importance which variation in these 
might have upon the rat’s life. The more standardized the pre-experi- 
mental influences, the more valid the comparison of results obtained 
from different laboratories. If differing results are still found, the search 
for the responsible variables can be legitimately delimited to those pres- 
ent in the experimental situation itself. 


POSSIBLE LIMITATIONS ARISING FROM THE STUDY OF 
EXPERIENTIALLY Naive Rats 


If, as the preceding discussion suggests, unintended variations in 
the pre-experimental life of the laboratory rat may be enough to create 
important differences in experimental behavior, an important question 
may be raised. What would be the effect of deliberately introducing 
drastic differences in the pre-experimental world of the rat? 


The pertinence of this query arises from the fact that the average 
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the basic ones open for investigation. This is a perfectly legitimate 
position, although the preceding section indicates that it may be a dubi- 
ous assumption in view of the uncontrolled variability that does exist. 
In the initial stages of theory-building simple beginnings are undoubt- 
edly best, but it is the responsibility of the theorist to demonstrate that 
the principles uncovered in the study of rats with a restricted back- 
ground are applicable to the behavior of rats reared under more varied 
environmental conditions. In the opinion of the author, this should be 
done before application of the principles is made to human behavior. 

There is experimental evidence relative to the subsequent behavior 
of rats subjected to varying degrees of pre-experimental richness of 
environmental experience which indicates that it differs from that of 
rats reared under “normal,” i.e., cage conditions. The experiments are 
few in number, but their implications cannot be neglected. In discussing 
them, reference will be made to quantitative and qualitative differences 
in learning ability. By quantitative differences, we mean that the be- 
havior of the rats with richer experience differs from that of experimen- 
tally naïve rats, but only in degree. Thus, although faster or slower learn- 
ing might be manifested, it would not invalidate the principles govern- 
ing the behavior of the usual laboratory rat. “Qualitative differences in 
learning...’ means that the behavior displayed is interpreted as in- 
volving additional principles necessary to explain the differences in 
performance between the two groups. 

Hebb (4) reports two exploratory studies which are relevant. In 
the first he contrasted the behavior of two groups of rats, one subjected 
to “normal” cage conditions, the other to an even more restricted pre- 
experimental life. The latter group was blinded in infancy, but otherwise 
was reared under conditions identical to the first group. The animals 
reared under “normal” conditions were blinded at the age of three 
months. When both groups were five months of age they were tested 
in a series of experiments. It was found that rote learning tasks did not 


“differentiate the two groups. In a task involving a change of response 


given at eight months of age, it was found, however, that every late- 
blinded animal did better than every early-blinded animal. Hebb inter- 
preted this as indicating the permanent effect of early experience upon 
problem-solving ability at maturity. 

The finding that animals subjected to meager early experiences did 
more poorly than animals subjected to “normal” rearing suggested a 
further exploratory study. What would happen if “normal” rats were 
contrasted with a group of rats who had richer early environmental 
experience? Hebb took seven animals home and reared them as pets. 
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During this period of time they experienced a good deal of time outside 
their cages, running about the house. When these pets were compared 
with cage-reared rats in a total of 21 test situations, it was found that 
the pets all scored in the top third of the total distribution for cage- 
reared and pets (25 cage-reared animals were used). Inasmuch as Hebb 
does not describe the testing situations, it is impossible to determine 
whether there were qualitative as well as quantitative differences in 
their problem-solving behavior. 

An experiment by Christie (2) indicates that qualitative differences 
do appear, at least in certain experimental situations. In a modification 
of Kendler’s (7) experiment previously mentioned, a group of rats which 
had been given extra-maze exploratory experience was tested. The 
exploration training was given under satiation on an elevated runway 
and an open table top. Food and water were present on the table, and 
the animals received 20 exploratory experiences of 24 hours’ duration 
between the ages of one and three months. When these animals were 
tested under conditions identical to those previously alluded to, it was 
found that they displayed behavior significantly different from that of 
cage-reared animals which also had never experienced deprivation. The 
early explorers did go to the water bottle and drink when thirsty, as 
contrasted with cage-reared rats which continued going to the goal box 
containing food where they had been previously reinforced. Richer 


early experience in this case quite definitely led to qualitatively differ- 
ent behavior. 


These findings led to another series of experiments (not yet prepared for pub- 
lication) designed to determine what effects early exploration would have upon the 
behavior of rats in place-learning experiments, Rats which were given extensive 
experience upon changing configurations of tables connected with runways were 
tested, as were cage-reared controls. Food and water were always present on 
one of the tables and in the cages. The exploratory training extended through 
the second and third months of the rats’ lives. : 

The first experiment required the animals to travel from a starting point 
fixed in space to a goal which was also fixed in space. The route between was a 
multiple T-maze with nine choice points. The maze was shifted on every 
trial so that the animals never traversed the same path from the starting point 
to the goal. Under these conditions it was found that both groups of animals 
displayed indications of place learning but that the early explorers learned more 
rapidly, so the differences were quantitative rather than qualitative. = 

In a second experiment the location of the goal was fixed, but the starting 
point, was shifted in space. The route to the goal also varied from trial to trial 
in this experiment. After a training series the animals were placed upon a new 
starting point and had an option of choosing from a number of radiating paths, 
one of which led directly to the goal. The cage-reared animals made chance re- 
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sponses to the correct path, whereas the early explorers chose the correct path 
at a significant level. In this situation we find qualitatively different behavior 
differentiating the animals on the basis of their early experience, 

In a third, still more complex situation, neither group gave significant evi- 
dence of having learned the problem. Thus, in situations of varying difficulty, 
it was found that in the simplest the early explorers displayed a quantitative 
superiority, in a more complex situation a qualitative superiority, and in a very 
difficult situation no difference in performance was demonstrable. 

Interesting differences in the rats’ behavior during all the testing were ob- 
served, these differences bearing no known relationship to learning criteria. At 
the inception of the experiments, all rats were given four practice trials on run- 
ning down runways to food. The early explorers were undisturbed by this train- 
ing. The cage-reared animals behaved as might be expected. They were quite 
excited, and there was a high incidence of freezing and defecation. They would 
not voluntarily advance down the elevated runway but had to be coaxed. 

For all three experiments the median time per trial was plotted against the 
number of trials. Both groups show a typical performance curve in running- 
time for all three experiments—starting slowly and then reaching a plateau. 
This plateau was reached after an equivalent number of trials for both groups. 
Of special interest is the fact that the running-speed of the early explorers was 
consistently twice as fast as that of the cage-reared animals during all three ex- 
periments. At the completion of the last experiment the cage-reared animals 
had had a month’s daily experience on elevated mazes; yet the difference in 
running time was still significantly faster for the early explorers. Quite extensive | 
adult experience on elevated mazes on the part of the cage-reared rats was not 
sufficient to compensate for the early exploratory experiences received by the 
experimental group. 

This difference in gross behavior of the two groups was so great that observ- 
ers who had never seen rats run a maze could readily differentiate between the 
two groups on the basis of the manner in which they ran the maze. The early 
explorers were not only much faster but ran the maze in what might be de- 
scribed as a ‘‘slap-dash” manner. When approaching choice points (all of which 
were new to them on every trial), they displayed little hesitancy and would 
often make a choice without slowing down. An indication of this abandon is il- 
lustrated by their behavior when they chose blinds. They would occasionally be 
running so rapidly that they would be unable to stop at the end of the blind 
alley and would skid over the end of the maze and slide half-way down the sup- 
port to the floor before they could stop. They would then climb back up to the - 
maze and start running again, with no observable effects on their subsequent 
behavior. The cage-reared rats never displayed such behavior. No cage-reared 
rat ever ran off the end of a maze. Cage-reared rats also displayed different 
behavior at choice points, since they tended to be much more hesitant with a 


good deal of freezing and ‘‘VTEing.” 

If further experimental work confirms the initial finding—namely, 
qualitatively superior behavior in problem-solving situations when rats 
with a wide degree of pre-experimental experience are used as subjects— 
certain implications follow. A greater range of observed behavior leads 


338 RICHARD CHRISTIE 


to a broader empirical basis for theoretical conceptualization. Just as 
the factor analyst is limited in his findings by a narrow range of be- 
havioral correlations, so is an animal theorist limited by the narrow 
range of behavior exhibited by cage-reared rats. 

A further area which could profitably be investigated would be that 
of various genetic hypotheses in which rats are used as experimental 
subjects. A good deal of the emphasis in personality theory has been on 
developmental aspects of learning. These have been, as Gibson (3) 
points out, relatively neglected in the area of animal experimentation, 
Hebb (4) being a refreshing exception. Many possible permutations 
of early deprivation and types of exploration and learning are possible 
which woud be of considerable potential value in clarifying various 
relationships of early experience to later behavior. 

The continued equating of experimental naiveté with experiential 
naïveté means quite bluntly, in the author's opinion, that animal experi- 
menters are not studying the principles of behavior, nor the principles 
of rat behavior, but the behavior of cage-reared rats. For many purposes 
this is quite adequate; for a more generalized theory of behavior it 
seems to fall short of asking what seems to be an extremely important 


question: What are the effects of earlier experience upon subsequent 
behavior? 


SUMMARY 


A survey of recent articles on rat experiments reveals that very 
meager information is available on the pre-experimental life of the 
experimentally naive subjects. As far as can be determined, a consider- 
able amount of variability in treatment occurs in various laboratories. 
Experiments were cited which indicate that these variations might have 
an appreciable effect upon the behavior of adult rats and might underlie 
some of the contradictory findings reported in the literature. Sugges- 
tions for additional data on the pre-experimental care of rats were made 
so that comparisons between experiments might be more validly made 

It was further argued that the exclusive use of cage-reared rats 
might unduly limit the body of behavioral data, thus having a restrictive 
influence upon the theoretical inferences made from analyses of the data. 
Recent experiments were reviewed which indicate that rats with early 
exploratory training exhibit as adults qualitatively different behavior 
from that of rats without this early training. Further research designed 
to ascertain the effects of differential pre-experimental training is 
needed. 
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THE USE OF EXTENDED CONTROL-GROUP DESIGNS 
IN HUMAN RELATIONS STUDIES 


RALPH R. CANTER, JR. 
University of California 


Most psychologists who have conducted experiments in complex 
social situations wherein a single control group was used, have wondered 
privately and publicly as to the exact genesis of an observed change in 
their experimental groups. Several alternative explanations usually 
seem to be required to satisfy the wonderment. These are quite likely 
offered because of the psychologist’s awareness that complex variables 
have been continuously operating and could not be cut down to labora- 
tory size without distortion of an unknown magnitude. i 

While further experiments upon hypotheses derived from obtained 
changes are certainly desirable in order to specify the ways in which 
these variables are operating, the complexity and practicality of the 
situation, e.g., in industry work groups, is often such that subsequent 
experiments cannot be carried out. 

What is needed are more designs and methods which will yield esti- 
mates of the operations of several variables within one experimental 
period, since subjects drawn from a complex societal group often reach 
a satiation point with one experiment. 

A pertinent example of such problems is found in the rather poorly 
defined area of human relations. Experiments in this area primarily 
deal with some obfuscated relationships among persons interacting 
according to some psychosocial system, e.g., superiors-subordinates, 
members-group, members-nonmembers, husbands-wives, professionals- 
nonprofessionals, participants-reactivists, elected leaders-appointed 
leaders, etc. - 

Usually most psychological experiments in this area are set up to 
effect some kind of behavior change with a view to determining the 
producers of such a change. Unfortunately, these experiments often 
yield responses from the subjects which are difficult to relate to ante- 
cedents. For example, an experiment on factory absenteeism may have 
the hypothesis that a “high” rate of absenteeism is associated with 
intragroup conflict. All groups are compared on absenteeism rates, and 
those with similar ‘‘high’’ rates are studied further, Accordingly, syste- 
matic surveys and interviews are conducted to locate two groups—one | 
experimental and one control—equally matched on mean intragroup 
conflict ratings (assigned scores to each individual on a given‘scale), 
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This constitutes the protest: Then, a series of group meetings, led by a 
skilled, permissive, ‘democratic’ leader, directed toward reduction 
of conflict, is used as the independent variable in one group, the other 
group remaining as a control. The posttest involves a repetition of the 
pretest, measuring the extent to which changes have taken place in 
conflict scores assigned by raters, and also observing the absenteeism 
rate. Let us suppose that little difference in change is found between 
experimental and control groups’ results on either count and that the 
circumstances are such that it is not possible to modify or replicate the 
experiment on the same groups. 

Granting that the matching variables also constitute the pretest, the 
fact remains that in this hypothetical experiment the usually effective 
techniques, for reducing conflict at least, failed to work. The experi- 
menter may reason along several different pathways and not meet with 
an hypothesis that will meaningfully account for the results. 

Recently, Solomon (8) has made a suggestion for the use of addi- 
tional control. groups in certain kinds of experimental studies. This 
extension is particularly applicable to studies in the area of human rela- 
tions, especially where only a single experiment is possible. 

He proposed an extension of the traditional single control-group 
design that allows for estimates of some of the variables arising in the 
experimental situation which are not easily noted in a single-control 
design. This involves the selection of a third group (called the second 
control group, C2) which does not receive the pretest (being assigned 
the mean of the E and C1 values), but which receives the same treatment 
as the experimental group and the posttest. A value J (interaction 
effect) is obtained by adding the amount of change taking place in the 
C1 and C2 groups, and subtracting this from the amount of change 
obtained in the E group. Solomon reports that as yet there is no means 
for reporting significance, only magnitude. 

Schematically, his design is as follows: 


Experimental Group Control Group 1 Control Group 2 


Pretest Yes Yes ; No 
Training Yes ; No Yes 
Posttest Yes Yes Yes 


It should be noted that he also provides a four-group design, wherein 
a C3 group is given the posttest but neither the pretest nor the experi- 
mental treatment. 

The essential reasoning behind his extension is that there are effects 
‘of the pretest combining with the independent variable and subsequent- 
ly interacting with the posttest. These interaction effects seem to arise 
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from attentional and/or perceptual shifts due to the pretest. Using 
training as an example, he presented several assumptions: (1) that the 
improvement of C2 over its assinged mean is due to training alone; 
(2) that the improvement of C1 is due to the facilitating effects of the 
pretest alone; and (3) that the possible failure of the improvement of 
the experimental group to be equal to the sum of the improvement of 
C1 and C2 is a reflection of the interaction effects of the pretests. Now, 
the value J may be positive or negative in sign. If positive, then it would 
appear that the pretest somehow had a beneficial effect on the results 
of the training procedures. If negative, then the pretest may have de- 
veloped some kind of resistance or interference: emotional, attitudinal, 
perceptual, or general orientational “sets.” 

The value of I may well be related in some fashion to Harlow’s 
(6) learning sets, i.e., readiness, or learning to learn; to Bateson’s (1) 
concept of ‘“‘deutero-learning”; to Cronbach’s “test response sets” 
(5); and to the somewhat neglected “principle of expectancy” as shown 
in such studies as those of Cowles and Nissen (4) and Tinklepaugh 
(9). In the latter’s experiment monkeys rejected lettuce when they were 
apparently “expecting” a banana, though they normally accepted 
lettuce. In our hypothetical experiment perhaps the experimental 
group might reject participation in discussions if they were led to expect 
lectures in “how to get along with people,” etc. At any rate, the value 
of I may possibly bea quantifiable expression of such factors as learning 
contexts, the operation of expectations, sets, and so on. 

Applied to our hypothetical problem, this design would provide an 
erence as to whether the pretest in some fashion operated unfavorably 
upon the E group meetings. For example, the nature of the interview 
might have led the participants to anticipate that certain points would 
be brought out in the discussion in the same way they were in the 
interview. When these did not materialize in a recognizable form, the 
participants might easily have cast out the whole proceedings as a 
waste of time. Since these factors could not hold for the C2 group, this 
group might engage very adequately with the points brought out and 
find means for resolving the group difficulties. Further, absenteeism 
might well be reduced in this group (providing the hypothesis were 
tenable), the group members accepting nonconflict roles, being moti- 
vated to maintain a conflict-free group, and so on. 

; Within our hypothetical human relations experiment, one difficulty 
is pointed up in a two-control-group design, How would we select our 
C2 group? The method deliberately chosen was that of systematically 
surveying groups and finding two groups with equal absenteeism rates 


inf 


CONTROLS IN HUMAN RELATIONS STUDIES 343 


to be further matched on the variable of intragroup conflict, this con- 
stituting the pretest. But C2 is not supposed to have the pretest. It 
would seem that there are several ways at hand for obtaining this 
group. 


1. One involves the judgment of a person or persons sufficiently familiar 
with the various groups to be competent to designate the C2 group. But in 
human relations studies, this presents a very difficult assumption due to the 
nature of the variables. The superintendent of a factory may be able to show 
absenteeism records, but he cannot be expected to rate conflict on a common 
basis. His communication usually depends upon his subordinates, who are 
often motivated in ways at variance from the existing situations, i.e., the sub- 
ordinates may not like others to know of the existence of intragroup conflict. 

2. A second method for obtaining the C2 group would involve random or 
stratified sampling, drawing persons from various groups. These persons should 
not be from groups having had the pretest. However, this would mean individ- 
uals who did not know each other or who knew each other only slightly. The 
conflict variable could hardly seem relevant here. Only an assumption that 
they would be in conflict were they to be formed in a work group would make 
this selection tenable (though the writer often feels that this assumption would 
be entirely in order!). 

3. A third way would be to select persons matched on any number of vari- 
ables with the E and C1 members. For example, age, education, sex, length of 
service, ratings, occupational position, absenteeism record, etc. However, these 
variables may in no way be correlated with social interaction producing conflict. 
This could be determined, of course, by pre-experiment studies after the E and 
C1 groups have been chosen. But the likelihood of other than chance relation- 
ships seems small. 

4. A fourth method, a variant of the way in which the E and C1 groups were 
obtained, would be to find the groups with equivalent absenteeism records and 
attempt to match the group’s histories with those of the E and C1 groups. 
Many different sources would be utilized: the opinions of all persons familiar in 
any respect with each group, leadership histories, exit-interview results, pro- 
duction variability, medical records, variability in size, long-term reputation 
among other groups, and anything else that might be relevant. However, these 
would provide equivalent problems to those raised in the third method—pre- 
experimental studies would probably be required. This method does have, 
however, the advantage in that these variables seem to have greater face valid- 
ity. 

5. A fifth way would be to use free-floating trained observers who, without 
using the formal pretest, might uncover a likely 
an elusive quality when being observed. The 
when officialdom is suspected. 


-looking group. But conflict has 
shop gets cleaned up in a hurry 


Thus, for human relations studies wherein the variables are quite 
complex, this design has an immediate difficulty inherent in it. Never- 
theless, Solomon’s suggestion provides a generalized design urgently 
needed for such studies and should engender a great deal of further 
research. 
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AN EXAMPLE OF THE USE OF THE Two-Controi-Group DESIGN 


The writer elsewhere (2, 3) has reported in detail a study of the de- 
velopment and evaluation, by tests and other Measures, of a human 
relations training course for executives and supervisors within the home 
office of three insurance companies. As part of the evaluation, a C2 


group was used. While not of the order of the hypothetical experiment r 


discussed above, certain aspects are relevant, 

As in most industrial studies certain problems are inherent in the 
working situation. The relevance of any demands upon the working 
time of employees is properly of concern to executives, for example. 
In this study, it was thought that any course involving “psychology” 
and “human relations” should be fully understood by the executives 
prior to being tried out experimentally with their supervisors. Hence, 
a series of ten sessions involving about 45 executives was held. Then 
the experimental program was launched. All supervisors from one de- 
partment formed the E group, and all supervisors from two other de- 
partments formed the C2 group, these latter departments, combined, 
equalling the E department in size, All three departments performed 
identical work, faced the same kinds of problems, and were very com- 
parable in many other respects. 

While the general design was satisfactory, 
problem. The E and C1 groups were both se 
whose executives had attended the executive 
none of the executives would have received 
departments. As noted above, it was conside 


there was one important 
lected from departments 
training series. Ideally, 
training in the control 
red important that the 


utives were not familiar with what their 
ted to do was considered dangerous to 
Negative attitudes could well have had 
ured performance. Hence, improvement in 
group could have taken place through the 
tion and “democratic attitudes” from the 


the C1 group. 
A C2 group was then selected. 


Faced with the same problem, that 
the executives had to be informed, t 


he experimenter enrolled only super- 
visors whose superiors had attended the preliminary series. (The course 


was apparently quite popular—many more requests were received for 
enrollment than could be granted—especially from departments whose 
executives had attended the first series.) Again, ideally none of these 


es toward the training. To choose an 
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supervisor-executives would have been trained. Since the problems 
involved in the selection of this C2 group had not occurred to the writer 
at that time, he accepted one supervisor from each department, with 
the exception of three large departments (100 or more employees) 
wherein two each were accepted. Also, since all members of the C2 
group were from different departments, the design was further weakened. 
` This general selection method corresponds most closely with the second 
selection method discussed above. 

The final N was 18 in each of the E, Ci, and C2 groups. The groups 
were found to be fairly closely matched on means of age, education, 
mental alertness test scores, and years of service, and approximately 
equal in proportions of males and females. 

A total of 12 separate scores was obtained from the measurement 
battery used. The value of J has been determined for 9 of the measures. 
To reduce discussion, Table I has been prepared showing the obtained 
I values and ¢ values.’ (A full description of the measures can be found 
in reference 2.) 


From these results it seems that differential effects of the pretest 


TABLE I 


MAGNITUDE OF OBTAINED J VALUES BETWEEN PRETEST AND POSTTEST SCORES 
AND OBTAINED ¢ RATIOS BETWEEN PREDICTED AND OBTAINED POSTTEST SCORES 


Measure I* tt 


General Facts and Principles 


—2.98 0.0001 
How Supervise? (total) —0.23 0411 
How Supervise? 

I. Supervisory Practices +0.67 . 2039 

II. Company Policies +0.72 -0465 

III. Supervisory Opinions —1:61 .0760 

General Logical Reasoning +0.05 .1805 

Social Judgment Test —2.03 . 3050 
Test of Ability to Estimate Group Opinion: 

I. Department Error +7.75 .0270 

II. Department Bias —7.30 0.0241 


* J =interaction effect of pretest and training on posttest scores. 
t t=ratio of standard error of obtained differ: 


A 5 ences between predicted and final post- 
test scores to its mean difference. 


1 Student's ¢ was used, being obtained from a comparison of predicted and obtained 
means of the E group. Each predicted mean was derived from the regression of the C1 
posttest scores on its pretest scores according to a covariance design presented by Peters 
and Van Voorhis (7, pp. 361-364). The C2 group did not enter into this analysis. 
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can be inferred in several measures. A brief discussion of a few of the 
individual tests will assist in gaining some insight into the nature of 
these effects. 

The General Facts test is a short test of general psychological knowl- 
edge. Few of the trainees had any information about psychology. 
But they appeared to hold some fairly definite opinions about what it 
was. Hence, the structuring presumably given by the pretest could be 
assumed as establishing a “set” which, interacting with their precon- 
ceptions, might have served to make the course somewhat confusing to 
them. They gained significantly over their controls, but perhaps not 
as much as possible. 

The ‘Supervisory Opinion” section of the File-Remmers How Super- 
vise? test was quite similar in content to the General Facts test. The 
same result may have held here. The other two sections of this test 
seemed to reveal that the pretest established a facilitating orientation 
for the material obtained in the training, while the C2 subjects did not 
have this experience. 

The Social Judgment test was acknowledged when taken the first 
time by the trainees as being quite difficult and somewhat ambiguous 
to them. Very few complained about it on the posttest, however. It 
did not reveal any significant improvement, as shown by the ¢ value. 
Yet a sizeable I was obtained. 

Two rather surprising findings occurred in the two subtests of the 
Test of Ability to Estimate Group Opinion. Simply stated, the error score 
represented how many percentage points the supervisors were in error 
ay estimating the percentage of persons in their departments holding 
certain opinions (morale scores) about working conditions, company 
policies, community, their jobs, their supervisors, etc. The bias score 
represented the direction of their errors, i.e., underestimation or over- 
estimation of the percentage. Apparently the E supervisors were more 
correctly oriented as a result of the pretest as far as error was concerned, 
but the over-all bias (which was a sizeable underestimation of morale) 
did not improve as much as possible. Again, this was seemingly a func- 
tion of the pretest effects. These results lead to an hypothesis that 
experience in judging morale has the effect of making the judge at once 
more sensitive to the group’s opinions, but also more ‘‘defensive”’ as to 
the meaning of those opinions when he himself is involved. In this 
connection the pretest could point up the areas where the judge should 
look for morale, but also put him “on the spot” so that he becomes 
further biased in interpreting the meaning. At least in these results 
an apparently rather strong inhibiting effect was present. 
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The major result of this brief and minor study has been to point out 
that this is a new method which can be of value in providing a broader 


theory base in the study of human relations training. 


More extensive 


and better controlled conditions can result from planning studies which 
give some indications of the effects of the measures themselves upon the 


subjects’ responses. 


A great deal of research must be done, however, 


upon the value of I under different conditions, particularly in regard 
to estimation of significance. It is hoped that this report will serve as a 


stimulus in this direction. 


SUMMARY 


This paper discussed the need for and the use of multiple control 
group experimental designs in one area of current research activity, 
namely, the study of human relations training. Certain problems in the 
selection of the control groups were noted, and a brief report of the use 
of the two-control-group design was presented. Further studies of the 
use of this interesting and important method were urged. 
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THE COMPARISON OF SERIES OF PROPORTIONS: 
THE PROBLEM AND A NEW SOLUTION 


R. C. DAVIS 
Indiana University 


I. THE PROBLEM 


Experimental data are often produced in the form of proportions of 
responses of stronger-weaker calls, yes-no reports or successes and fail- 
ures to a succession of stimulus magnitudes. The point of an experi- 
ment will then usually depend on a comparison of the trend in one series 
of proportions with that in another. The classic example of data of this 
sort is, of course, that provided by a series of judgments in which a 
subject has tried to discriminate the intensity or some other characteris- 
tic of the stimulus. 

Proper mathematical treatment of such data was a problem studied 
by Fechner and by psychophysicists for the half-century following him, 
and the most thoroughgoing solution is usually thought to be the famous 
process developed by Miiller and Urban about fifty years ago. At about 
the same time came the basically different proposal of Spearman: that 
of computing the mean of a distribution constituted by the differences 
between successive proportions. Since that time no basic innovations 
seem to have been adopted. 

The viewpoint of the founders of psychophysics was evidently some- 
what different from that of the modern experimenter. The major con- 
cern with them was to calculate a set of parameters which would give 
“the best” description of a set of data. There is also the suspicion that 
they were sometimes more interested in the problem as a mathematical 
puzzle rather than as a research tool, and carried the refinements be- 
yond the limits actual data would permit, 

From the point of view of the present-day experimenter, the classical 
methods need re-examination with whatever help can be obtained from 
modern statistical developments. A process which gives the best descrip- 
tion for one purpose may not serve so well for another. 

A particular requirement of the present-day experimenter is that 
he needs to know the sampling error and distributions of the parameters 
he is comparing. Bruner and Postman (3) have discussed the importance 
of the error figure in relation to the study of time error in psychophysical 

judgments. With estimates of the sampling errors the experimenter is 
able to decide with some confidence whether to accept or reject the null 
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a le fl mi. 


COMPARISON OF SERIES OF PROPORTIONS 349 


hypothesis for the differences which appear in the parameters from one 
situation to another. 


II. Previous PROPOSALS 


The classical methods were developed at a time when less considera- 
tion was given to the need for a probable error. 

With the development of general statistical practice at the beginning 
of the century a number of psychophysicists set themselves the task of 
deriving an expression for the standard error of the traditional con- 
stants, originally in order to decide which method of calculating the 
parameters is best. Three approaches were used. Urban (12) took as his 
starting point the deviations of experimental values from the ogive 
which had been computed as the best fit for them. Thompson (11) 
started from the standard error of proportions: /pq/N. Boring (1) 
and Culler (4), on the other hand, followed the line of reasoning that 
had been adopted in common statistical techniques and attempted to 
derive the standard errors from the standard deviation of the whole 
distribution. Culler’s solutions have evidently been regarded as final, 
for they are repeated in the standard works on psychophysics and 
used in some important researches (8, 14). Nevertheless, as will be 
-shown, they do not bear up under examination. 

Culler made two attempts at applying the formula 


(or its équivalent) to the case in hand. Reasoning chiefly by analogy, 
Culler attempted to make this transfer in his first paper, then realized 
that the result had some peculiar implications and decided that the 
application was incorrect. In his second attempt he used a further 
analogy to arrive at a much more cumbersome expression. Applying 
this to an illustrative set of data, he found that it gave nearly the same 
numerical result as the simpler formula if some, but not too many, of 
the data were discarded. This leaves the support for the simple first 
formula very slender indeed, but it is the one which is recommended, 
without very much reservation, by Guilford (8) and by Woodworth 
14).1 
It is essential, therefore, to look into the validity of both formulas. 
The Miiller-Urban process, of course, can yield a measure of the SD 


1 In the summary of his second paper Culler’s statement about the simple formula is 
much stronger than that in the body of the article. 
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of the curve fitted to the data. If this could be taken as having the same 
properties as an ‘“‘observed’”’ SD, and if a value of N could be obtained, 
then the conventional formula could be used. Culler’s first proposal 
was that the psychometric curve should be regarded as a cumulative 
distribution showing the actual number of thresholds below any given 
stimulus magnitude. It seemed, therefore, that N would be the total 
number of thresholds distributed and hence equal to the number of 
judgments at one stimulus intensity. (Somewhat similar reasoning 
had been used earlier by Boring, and rather cautiously, by Brown and 
Thompson [2].) 

This formula has some strange consequences, some of which Culler 
recognized in his second paper. Since W is in no way affected by the 
number of comparison stimuli used, the experimenter would attain the 
greatest exactitude in his measurements if he used as few as possible, 
and concentrated all observations on them. If he makes observations 
on any other comparison stimuli, he might as well discard them, since 
according to the formula they will not make his results a bit more pre- 
cise. 

In an attempt to get around this absurdity Culler proposed his 
second formula. In this, the basic procedure is that N should be deter- 
mined by applying the Miiller-Urban weight to each proportion of 
greater judgments and summing the results. Since no proof is given 
that this will yield a proper value of N, the procedure is hard to criticize. 
But it does have the following implications: 

1. The numerator (SD) and denominator 
made to depend on the same figures, 


2. The experimenter would obtain greatest precision in his mean and SD 
if he concentrated all his observations as close as possible to the 50 per cent 
point, where Miiller-Urban weights are greatest. > 

3. Exceptina special case, operations on the judgments “greater” and judg- 
ments “‘less” will give different values for N, even with only two categories. 

4. If Miiller-Urban weights are not used in calculating the median and SD, 
presumably they should not be used in computing N for the error formula. 
Then N becomes the total number of judgments for all stimuli, apparently re- 


ducing the error, so that computation without Miiller-Urban weights gives a 
more precise value than with them. 


(N) of the expression for error are 


- Application of the formula to a set of data convinced Culler that a 
further empirically derived correction was necessary if one wants better 
than 50 per cent accuracy in the value of the standard error, when the 
data are not homogeneous. The above deductions strongly suggest 
that there is something more seriously wrong with the formula. 


The meaning of N in statistical practice seems to be the number of 


+ 


COMPARISON OF SERIES OF PROPORTIONS 351 


independent observations that have been made on some variable. In 
other words, the experimenter decides on N and observes the value of x 
that many times. With constant stimuli the situation is otherwise: 
the experimenter sets a value of x and observes the number of times one 
of several alternatives occurs. In the first case summing the frequencies 
in all intervals gives the number of magnitudes observed, and also the 
number of observations, since each is observed once. In the second case 
summing will give the number of magnitudes observed but not the num- 
ber of observations made. Here seems to be the basic difficulty which 
prevents the analogical use of the “total greater judgments” as N of the 
error formula. 

It is a tempting alternative to identify N of the formula with the 
total number of reports obtained from O (the implication of Culler’s 
second formula). These are observations of a sort, to be sure, but for V 
we need “observations of the magnitude of the x variable” (measure- 
ments of transition points in this case), and this O’s reports are not. 
Measurement of an x value assigns a certain number to it, with the im- 
plication that it lies within the interval that number represents. A 
single report from O merely locates a transition point as above or below 
a certain figure—places it, so to speak, in a class with only one limiting 
boundary. So the total of O’s reports cannot be equivalent to the N of 
the formula. 

A recent proposal by Finney (7) apparently has a similar starting 
point, but the basis is the presumed variance of the transformed p- 
values, rather than the characteristics of the fitted curve. (Finney’s 
paper is primarily concerned with a method of weighting the data and 
fitting the curve, but only his method for finding error variance is in 
point here.) To Finney it seems obvious that the variance of the mean 
transformed ordinate (mean gamma-value) is 1/2w, where n is the 
number of observations made at each stimulus value, and w the appro- 
priate weight. Likewise, the variance of the slope of the fitted line (the 
reciprocal of the standard deviation) is said to be 1/Dx®, where x is 
deviation from the mean stimulus. By using these two expressions and 
the fitted equation, he derives an expression for the variance of the 
stimulus value corresponding to a 50 per cent division of judgments. 

But the two expressions can hardly be correct for the reasons already 
set forth: there is a confusion in the meaning of “o” and “n.” The im- 
plications of these formulas are, therefore, very strange. For the mean 
gamma-value the variance is said to be determined only by the weighted 
n’s, with no effect of the number of stimuli. Hence the greatest precision 
would be obtained by concentrating all observations on one stimulus 
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in the region of greatest w. For the slope, which would be used as a 
measure of discrimination, the variance is determined entirely by the 
stimulus values, with the number of observations and S’s responses 
making no difference. The variance is determined before the experiment 
begins, and an experimenter would do as well to make only one observa- 
tion per stimulus. Clearly these expressions are faulty. 

The other lines of attack on the problem, which actually came earlier, 
have a more explicit mathematical basis. Urban (12) carried out a 
derivation based on the deviations from a fitted line, but found results 
he could hardly believe when he applied it to an actual problem. In 
spite of criticism by Thompson (11) and Culler (6), at last report he 
seemed to be standing pat nevertheless (13). (The literature is very 
controversial. Irwin [9] surveys some of the arguments.) Thompson’s 
own derivation (11) was an attempt to find the errors of the constants 
from the theoretical errors of the various proportions experimentally 
observed. The result, when applied to Urban’s data, gave a more 
credible answer differing from the ‘empirical’ figure by a factor of 
about 2. The Thompson formula is extremely complex, and the calcu- 
lations it requires are forbidding. (Urban thinks them spoiled by re- 
quired approximations, though this is not clear.) The formula, it seems, 
has never been used by anyone, but it needs to be considered as a possi- 
bility. > 

Thompson took it as obvious that the c 


i orrect expression for th 
PE of the median or mean (fitted) is $ iii 


where 


Wp,=-6745 /pq/N, 
a=the median, 
pb. =the proportion of “greater” 


judgments at each stimulus value 
as shown by the fitted ogive. 


The expression in the parentheses is then evalu 
the “Normal Equation” (used in the Müller- 
relates a to p. The rationale of the basic equa 
these three ideas: 


ated by differentiating 
Urban process) which 
tion evidently involves 


1. The PE (wp,) of any point (;) ona fitted ogive can be secured by the usual 
formula for the probable error of 4 Proportion. This, of course, would give a 
probable error in terms of the ordinate of the ogive and would, if correct, indi- 
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cate that in the long run half the values of pz would lie within the limits pr +wp} 
and p.—wWp,. 

2. Since it is desired to have the PE of the abscissa value a in terms of the 
abscissa scale, it is supposed that the ordinate PE can be converted into a PE 
on the abscissa if it is multiplied by an appropriate value (da/dp). 

3. The PE of a median based on a series of proportions is taken to be the 


square root of the sum of the squares of the converted errors of all these propor- 
tions. 


Now the first of these propositions seems as though it ought to have 
some proof (the requirement of independence may not be fulfilled), and 
the other two seem erroneous. In the case of assumption 2, it needs to 
be remembered that Wp, is not a single proportion but an interval on 
the scale, containing a range of proportions. For each one included it 
would seem that a different multiplier would need to be used. If that 
were done, a different value for we would result, and the distribution it 
represents would be radically changed. 

If one looks at Thompson's formula carefully it becomes apparent 
that an experimenter would not merely waste his time by adding more 
stimulus values; he would apparently be making his work less and less 
precise, even though he should increase the number of observations 
proportionately. Surely it must be that assumption 3 is incorrect. The 
idea seems to have been transferred from another situation not very 
closely analogous. 

Thus all three attacks on the problem have bogged down. There is 


_ even no reason to hope that one or the other of the proposals will give, 


an approximate answer: if we do not know what mark we are shooting at 
it would be foolish to pretend we have nearly hit it. Actually, an experi- 
menter who followed the implications of any of the proposed formulas 
would be led to absurdities. i 


III. A PRACTICAL- SOLUTION 


If one sets the problem in a way slightly different from that of the 
classical psychophysicists, an easy solution is available. In the “con- 
Stant process” there is first a transformation of p-values to correspond- 
ing gamma values (or SD values) by means of the normal probability 
table. (In the full process they are thereupon weighted.) At this point 
we may picture a graph on which the points are plotted, the ordinate 
representing gamma or SD values, and the abscissa stimulus values. 
According to the constant process, then a line of “best fit is secured 
by the method of least squares, a line whose mean and SD in stimulus 
terms are taken as the psychophysical parameters. In this application 
of the method of least squares it is the practice to minimize the devia- 
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tions (weighted) from the fitted line on the y-axis. For certain purposes 
this seems a reasonable value to minimize, since the variations in the 
experiment are primarily in the subject’s responses, which yield the 
gamma values. This process gives a line, it will be noticed, which is 
identical with one of the well-known regression lines, though the equa- 
tions given for securing its constants look more elaborate. This regres- 
sion equation is of the form 


Oy 

J=r—(s— M) + My, 
the form which is appropriate for predicting the most probable y 
(gamma—SD—and eventually p-value) from a particular « or stimulus 
value. Now the data in hand in an experiment are naturally a set of 
p-values. So in order to use the regression equation above, it is necessary 
to turn it around algebraically, making x the value to be calculated from 
a specified y-value. The intention evidently is to find a stimulus value 
which will most probably give a certain proportion of judgments in 
one category if it is presented a great many times,? 

But one may set out with a different requirement in mind: to find the 
most probable value of the stimulus which yields a certain proportion 
of judgments. When the problem is stated so, of course the other regres- 
sion equation is called for: 


oz 
t=r—(Y - M) +M 
Oy 

This equation is derived by fitting a line as described, but minimizing 
the squared deviations on x instead of on y. This seems an unreasonable 
thing to do, since y is undoubtedly the major source of variation. Yet 
it is the operation called for to find the most probable (or, at any rate, 
least-squares) value of the stimulus yielding a given proportion of 
judgments. Using it, one can find the most probable stimulus value for 
the mean of the gamma-values, and the most probable stimuli for the 
mean of the gamma-values plus and minus 1 SD, It is not necessary to 
use this equation in reverse; one enters it with a y-value and solves for x. 
This method of procedure we may call the stimulus regression method. 

The numbers produced by the two Processes will not be the same; 


2? This use of the regression in reverse makes the expression for the second constant, 
the mean, very complex. It is derived by first getting an expression for an ordinate value 
called ¢, then multiplying it by the SD (or dividing by the h) secured from the first equa- 
tion. The method proposed in the following avoids this complication by using a regres- 
sion in the normal direction. 


z 
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they will approach equality as the correlation increases. (Stimulus 
regression values of CE and ø are equal to the conventional values multi- 
plied by 72.) Since the r in most sets of psychophysical data is very high, 
the differences between the values will be small. Although one might 
argue that the new way of framing the problem is better than the old 
even in theory, the point is scarcely worth debating in most cases be- 
cause the values will be so close together anyway. (See Table I.) 

The great advantage of the second approach is quite plain: the 
standard error of estimate will provide a measure of sampling error for 
obtained values. This standard error is derived very simply from 7 and 
oz, and so avoids the need for deciding what the proper value of N 
might be. The number of observations will affect the result neverthe- 
less, for as the number of judgments increases, the proportions will be 
more precisely determined and the value of r will be more exact. 


TABLE I 


COMPARISON OF PARAMETERS CALCULATED BY ‘CONSTANT PROCESS” AND 
STIMULUS REGRESSION METHOD 


Sp.co=Stimulus when P=50 per cent; Slope (b) = Measure of Dispersion 


Stimulus Regression 
Constant Process g 


Source of Data 


Sl 
M D Sp.so G r a 
Bressler 98.28 7.37 98.32 7.31 .9946 0.59 
(from Woodworth) grams 
(Without weights) 
Bressler 98.27 7.22 98.28 7.18 .9980 0.40 
(With weights) grams 
Urban S 1 99.34 5.30 99.36 5.32 .9988 0.39 
(from Brown & Thompson) grams 
(Without weights) 
Urban S 1 99.68 5.20 99.37 5.03 .9800 1.11 
(With weights) grams 
Kellogg S1 3.259 1.52 3.249 1.46 .9787 0.411 
Table XVIII step-units 
(Without weights) above lowest 
Kellogg S 2 2.502 4.46 2.526 4.25 .9767 0.429 
Table XVIII step-units 


(Without weights) è above lowest 
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Sampling errors in measurement will have a rather surprising effect 
on the values obtained by the proposed method. These will obviously 
be subject to the well-known regression effect. The lower the value of 
r, the more the predicted values will approach the mean of the stimulus 
series. Further, errors in measurement will, by attenuation, lower the 
value of r. Hence, error of measurement will reduce the predicted 
stimulus values, and a low prediction for SD, for example, would mean 
either a very good discrimination or very inaccurate measurement. This 
would be unfortunate, indeed, if it were not possible to distinguish 
between the two by looking at the standard error of estimate. In other 
words, comparison of experimental results would always need tobe 


made with reference to the standard errors, which fortunately are avail- 
able. 


The conventionally derived values are not free from such an effect 
either. The normal equation for SD (in unweighted form) is 


SD ND -Da 
= -a A 
NZ sy- Lady 
where 7 is the step interval, N=number of stimuli, «=stimulus value, 
y=SD value. Since the value of « is presumed to be subject to no error, 


ion. On the other hand, the reciprocal of SD, or the old-fashioned h, 


which has a normal equation with the fraction inverted, would be de- 
pressed by error, in direct Proportion to the depression of the correeted 
sums of squares. 


The regression effects for the conventional mean are more complex. 
Its equation is ' 


The cross-products term in the numerator would somewhat offset 
_ the one in the denominator, but the net effect would seem to be an “out- 
ward regression.” 

To interpret a standard error, it is obviously desirable that it should 
represent a fairly normal distribution, When the stimulus regression 
method is used, it is assumed that the x-residuals have a normal distribu- 
tion; it is consistent, therefore, to expect a normal distribution of the 
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resulting parameters. The Miiller-Urban process, on the other hand, 
in making a least-squares fit assumes that the y-residuals have a normal 
distribution, or, rather, if weights are used, assumes that underlying 
p-values are normally distributed. Now if normality exists in one of 
these three pleces p-, y (gamma or SD)- or x-values, it cannot be present 
in the other two. Consider the simplified case in which only two com- 
parison stimuli have been used, yielding the data P, and Ps, each sub- 
ject to a sampling error. The first step in computation would be to 
transform them to gamma or SD values by means of the normal proba- 
bility tables. If we think of each of the points as being surrounded by ` 
a population, it is clear that the distribution of the population will not 
be the same after transformation as before. (This is an old observation 
[11].) Further: suppose we think of the distribution of gamma-SD values 
about a given point as represented in the third dimension, s, rising from 
the surface of the paper. There will be two of these distributions cor- 
responding to the two data points. Fitting lines in this case would mean 
simply connecting pairs of points, and if we connect all possible pairs 
of points in each layer of the z-distribution, we shall generate a solid in 
the shape of a molding. If the y-values (gamma-SD) are normally 
distributed, the molding would display a normal curve when cut by a 
plane along one of the ordinates. If, on the other hand, the x-values 
(stimulus) are normally distributed, it would show a normal distribu- 
tion when cut by a vertical plane on the x-axis. The cut cannot be nor- 
Mal on both axes except in a special case. If one is normal, the other 
Varies according to the slope of the median line, from a rectangular 
distribution to one more sharply peaked than normal. 

So if the p- or y- values are normally distributed, as assumed in the 
Miiller-Urban process, it would be inconsistent to expect the derived 
Parameters, which are «values, to be normally distributed. As stimulus 
Values seem a more likely place to expect a normal distribution, we have 
an additional reason for adopting the stimulus regression form of com- 
Putation, The assumption of normality for p-values is recognized as 

ubious anyway, since, on the basis of the binomial expansion the sam- 
Pling distribution of p’s is not normal unless p is 4 or N yery large.. It 
is, of course, a question to be decided by experimentation whether stimu- 
lus Parameter values, as secured by the stimulus regression, are normally 
distributed or not. 

It is no small advantage in an s-regression that the parameters are 
80 easily computed. It would be possible to derive a pair of formulas like 
those of the Miller-Urban process but based on the s-regression, Con- 
sidering the familiarity of the ordinary regression equation and the ease 
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with which the necessary elements can be computed, there seems to be no 
advantage in such additional expressions. The computational procedure 
would be as follows, using the ordinary regression equation: 

1. The p-values derived from an experiment would be converted into SD 
values by means of the normal probability table. 

2. Taking each pair (stimulus value and SD value) as an entry in a correla- 
tion, the z would be computed. (The two means and o’s would be by-products of 
this calculation.) 

3. The values of o, oz, cy and Mz would be inserted into the x-regression 
equation, and the equation would be solved for the value of x when (y— My) =1. 
This will give the most probable stimulus for the percentage of judgments 1 
SD above the mean of the fitted ogive. 

4, The regression equation is then solved for x when y=0. This will produce 
the most probable value of x for the 50 per cent value of p. 

5. The standard error of estimate is then computed by the usual formula. 
It is the same for both predictions. If, however, the SD is to be considered as an 
absolute value rather than as a point on a scale, it is the slope of the regression 
line, and its error is the error of the regression coefficient. 


In this method, as in the classical Miiller-Urban, weights could be 
used if the data are exact enough and the need for exactitude very great. 
With reasonably consistent data, however, experience seems to have 
shown they are hardly worth the trouble. Most experimenters will 
probably continue to dispense with them. 

The stimulus regression method is not offered as the one and only 
method of solving the problem, but rather, as a sound practical expe- 
dient. Others may be developed which may suit particular purposes 
better, and it may be possible to develop a procedure which is more 
general in that it does not require knowledge of the form of the psycho- 


metric function or an approximately normal distribution of thresholds 
on the stimulus scale. 


SUMMARY 


Since experimenters need to know the sampling errors of the results 
they obtained, the traditional methods of calculating the psychophysical 
parameters from percentage data leave much to be desired. The several 
proposals previously made for calculating the standard errors of these 
parameters turn out to be incorrect, and it seems the parameters have 
such distributions that their sampling variation cannot be evaluated. 

If, instead, one is content to state the problem as that of finding 
stimulus values most probably yielding designated proportions of judg- 
ments, the problem is quite easily solved. The regression of the trans- 
formed proportions on the stimulus scale is calculated, and the standard 
error is the standard error of estimate. 
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GIBSON, JAMES J. The perception of the visual world. Boston: Houghton 
Mifflin, 1950. Pp. xiv-+242. $4.00. 


In these stern days of harsh, quantitative, statisticized psycho- 
physics it is with surprise that one turns up so fresh, so clear, so stimu- 
lating, and so unquantitative a phenomenology as is Gibson’s scholarly 
description of what we see and how we see. The book’s appearance be- 
comes, in a sense, an event within a tradition: Goethe (brilliant, erudite, 
dogmatic, wrong); Purkinje (keen, usually right); Hering (argumenta- 
tive, pedantic) ; and now Gibson creating the paradox of a phenomenol- 
ogy of vision which is both modern and American. 

The account is indeed a phenomenology. There is not a table in this 
book, nor a graph, nor an equation, nor a quantitative functional rela- 
tion, nor for that matter a number, except the page numbers, the num- 
bers of the figures, and a few little numbers like three, which is the num- 
ber of dimensions in Euclidean space. The author’s critics will note all 
this and call him unscientific. Very well. Perhaps this is all Vorwissen- 
schaft and not science. Who cares about words? The talk is good, 
penetrating discussion. The argument alters certain basic conceptual 
views about visual space perception. The discussion asks you—as 
phenomenology so often does—to become aware of the obvious, to shed 
many of the hard shells of classical pedantry and to accept instead the 
_author’s convincing demonstrations, so many of which are printed right 
there on the page for you to see. 

The eighty-one figures (half-tones and line drawings) are magnifi- 
cently good. No one can study them without seeing how insistently tri- 
dimensional is monocular vision, and perhaps the reader will go all the 
way with the author (and thus with R. S. Woodworth, too) to decide 
that the old secondary cues to depth are really the primary ones, and the 
classical primary cues but secondary. j 

It is natural and proper for a phenomenology to be descriptive, and 
Gibson describes, not merely what you see, as the Gestalt psychologists 
do, but also kow you see. He is analytical. Description has to be 

analytical. Yet his terms of analysis are not points in a retinal or visual 
field, or even lines and areas, but relationships, orders. The visual field, 
he shows you, is ordinal, and it is these topological relationships which 
are the substance of visual perception. Perceptions in which the ordinal 
relations are invariant are identical, Gibson notes, using this means for 
generalizing the various facts of perceptual transposition and of be- 
havioral response to a relationship. 

Inevitably the study of perception forces one to face the dilemma of 
experience vs. knowledge. You look down the long, straight railroad 
tracks. They are parallel (knowledge) and they converge (experi- 
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ence). You can see the parallels converging. You can see both that 
the separation does not diminish with distance and also that it does. 
Faced by this contradiction, modern. American functionalism chooses 
knowledge and lets experience go. If you count on the tracks’ being just 
as far apart away off there as they are here, you will not get in trouble, 
that is to say, you will be right. Still, you can see them converging. 
What science takes account of that fact if psychology rejects it? 

Of this dilemma Gibson takes a firm grip on both horns. He estab- 
lishes two correlated systems: the visual field, the straight geometry of 
immediate visualization, and the visual world, which consists of the pat- 
tern of objects that make up perception. We shall do well to elaborate 
the specifications of these two systems: the field and the world. 

The visual field is seen; the visual world is known. Thus the concept 
of the field is the modern descendant of the concept of sensation, whereas 
the concept of the world is descended from the concept of perception. In 
the field parallels may converge; in the world they remain always equidis- 
tant. The field tends to be areal and the world tridimensional, yet that 
distinction is not inevitable, for a surface may be an object in the visual 
world. It is better to say that the field is pictorial, representing (but not 
exactly copying) the anatomical pattern of retinal excitation, whereas 
the world is objective, constituted of ordinal relations. The visual field is 
limited in extent, is ever changing and fluid, and is consequently non- 
Euclidean, whereas the visual world is unbounded, stable, upright, rigid, 
and the dear old Euclidean space which is what we like to call real. The 
Visual world is thus the xatural world and the immediate substance of 
perception. The visual field, which the Wundtians used to think was 
immediate experience, Gibson believes can be apprehended by a kind 
of introspection, a sophisticated abstraction from objective reality to the 
System which resembles the retinal excitatory pattern, an abstraction 
in which artists and introspective psychologists are more adept than 
others. 

When the Gestalt psychologists substituted objects (phenomena, 
meanings) for the older Wundtian sensations, they were saying that the 
objective visual world is the primary stuff of experience and that the 
sensations which introspection yields are the secondary sophisticated 
artifacts of a special kind of observation. Gibson follows the Gestaltists 
With respect to the objective visual world: objects are what human 
adults, children, and at least the higher vertebrates have in their per- 
ceptions (“size constancy” holds for chickens). So the one school in- 
verts the other. For the Wundtians, sensory experience is primary and 
Objects are generated from it. For the Gestaltists, objects are the stuff 
of experience and primary, with sensations becoming psychologists’ con- 
structs abstracted from the objects. Gibson’s view of the relation of the 
field to the world is not clear to the reviewer. He seems to think of the 

eld as primitive and the world as primary, of the field as genetically 
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prior to the world and of the world as temporally prior to the field in 
observation. You cannot be quite sure whether the revelation of the 
field to introspection is an atavistic process or an act of sophistication. 

The greater part of Gibson’s book is the description of the way in 
which the visual world of objects depends upon the visual field, while 
differing in so many of its properties. The basic demonstration shows 
how the tridimensionality of the visual world is the consequence of cer- 
tain ordinal relations in the visual field, relations of which one of the 
most important and most novel is the gradient of texture. Gibson con- 
stantly stresses gradients as conditions of objective perceptions because 
gradients show how the ordinal properties of an entire field provide the 
essential basis for the spatial orientation of perceived objects and for 
the organization of the objective world as a whole. Texture is large 
grain or macrostructure, tiles in a pavement, clumps of grass or soil ina 
field, stones in a gravel pit, anything that is constantly repeated in 
units of about the same real size. Just as the railroad tracks converge 
in the distance of the visual field, so the grain of the ground gets more 
finely structured in the distance, and the gradient of change in texture 
tells you, not only how fast the ground spreads away from you, but 
also how far below you it is. . 

Gibson's epistemology is correlational—like Mach’s, or, more re- 
cently, B. F. Skinner's empty organism. What Gibson calls a “theory” 
is thus only a description of a correlation, a theory which tells how but 
skimps on why. That is, of course, all right for phenomenology, provided 
the enthusiastic describer does not forget that eventually science must 
go deeper into the means of correlation, must show in physiology why a 
gradient of texture produces a perceived depth, not merely that it does. 

The social psychologists will be piqued to note how well Gibson gets 
along without using the concept of set, attitude, motive. He has, 
nevertheless, to come to the dynamics of perception in the end, as he 
does in his chapters on meaning and learning, and this reviewer thinks 
he would have fared better had he not resisted the inevitable so long. 

There ought to be some accepted device by which anachronisms 
could be avoided in bibliographies. In this respect Gibson is no better 
than others. He gives the date of a translation but not the date when 
the thought was first published. When he has used a later edition he 
gives its date, which makes his page reference accurate and misleads the 
student as to when some thought was averred. Thus the careful student 
who wonders enough about history to examine dates in the bibliography 
will be misinformed about Helmholtz, Mach, LeConte, Berkeley (who 
“wrote” for Everyman in 1922!), and a few others. 

It is too bad that the reproduction of the text of this book is inferior 
to its splendid figures. The verbal matter is the offset reproduction of 
typing. The spacing is poor, much poorer than is required by this 
method. 
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It is interesting to see phenomenology asserting a role in modern 
American psychology. To some extent Gibson rides the Zeitgeist. 
Retinal disparity and convergence he relegates to secondary positions, 
and for accommodation he has little use. If, however, the Zeitgeist is 
headed for the behavioristics of operationism and for a monistic unity 
of science, then he lags behind progress. He should have removed all 
doubt about the distinction between the visual field and the visual 
world by describing the operations by which each can be observed in 
chimpanzees. That would be, however, a good deal to ask of a phenome- 
nology, which has a right to be just what it claims to be and not some- 
thing else; and, moreover, how can we be sure that the Zeitgeist is set 
eventually to make behavioristics the indisputable scientific truth? All 
in all the reviewer finds this book a remarkably keen, clear, and wise 
description of just how it is that people see things. The chimpanzee 
phenomenology of vision, moreover, may need to wait until we have 


. trained a chimpanzee to write it. 


EpWIN G. BORING. 
Harvard University. 


Harris, R. E., MILLER, J. G., Muencu, G. A., STONE, L. J., TEUBER, 
H. L., & ZUBIN, J. Recent advances in diagnostic psychological testing. 
Springfield, Ill. Charles C Thomas, 1950. Pp. x+120. $2.75. 


This symposium of six contributions opens with an introductory 
essay by Miller on contemporary trends in psychodiagnosis and pro- 
ceeds through contributions by Harris on psychodiagnostic testing in 
Psychiatry and psychosomatic medicine, by Teuber on testing in 
neuropsychology, by Muench on the uses of diagnostic psychological 
methods in counseling and psychotherapy (including their validation), 
by Stone on recent developments in diagnostic testing of children, 
and a final chapter by Zubin on test construction and methodology. 
The book is even more brief than its 120 pages might indicate since 15 
of them are taken up by bibliography, the pages themselves are small, 
and the type face is reasonably large. It would, perhaps, have been 
better presented as a monograph. The contributions are excellent, 

owever, and they are well integrated, with a consequent absence of 
annoying overlap. 

Miller’s introduction is competent and timely; Muench’s contribu- 
tion deals interestingly with a not too often discussed facet of testing; 
and the Teuber and Zubin articles are able and stimulating perform- 
ances in special technical fields. In this reviewer’s opinion, special praise 
Should go to the papers by Harris and Stone, where demonstrated clini- 
cal sensitivity goes hand in hand with theoretical competence and 
thorough appreciation of experimental methodology. They are a 
Pleasing confirmation that the psychologist can function clinically 
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without sacrificing his scientific heritage and that the blending of these 
two influences can be a promising and possible reality, not a mere ideal 
fiction kept alive by the stereotypes of our present professional training 
programs. 


Wiliam A. Hunt. 
Northwestern University. 


WORTIS, JOSEPH. Soviet psychiatry. Baltimore: Williams & Wilkins, 
1950. Pp. xv+314. $5.00. 


Outside the borders of the U.S.S.R. knowledge of Soviet psychiatry 
and psychiatric practice has been excessively meager. Dr. Wortis in his 
book Soviet Psychiatry has tried to reduce this lack by presenting, 
against an historical and ideological background, a report and modest 
analysis of the contemporary state of the Soviet psychiatric scene. The 
book covers a considerable range of material, but fails to produce the 
kind of account we should have liked. 

There are a number of basic reasons for this failure. They can, for 
the most part, be summarized in the author's uncritical relationship to 
the language and content of his material which, even if adequate in 
coverage (and it is not), would be insufficient basis for the task the 
author set for himself. The realities of the U.S.S.R. are not to be 
plucked directly from a literature which is commanded to eschew 
“objectivism” and to exhibit the requisite “partisanship” demanded 


Yet the author of Soviet Psychiatry does precisely this. The declara- 
tive allegiance to Pavlovian theory in much of Soviet psychiatry is not 


and a “huge mechanistic peril” to Soviet psychiatry; nor would one have 
suspected from his account that there could be ground for saying, as 
Ivanov-Smolenskii did in a meeting called in 1950 to introduce in fact 
“Pavlovianism” into Soviet psychiatry, that “until recently all [real] 


apologetics. ‘‘Forced labor camps” are said to demonstrate the Soviets’ 
“deep confidence in the wholesome restorative functions of work.” And 
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the disgraceful Lysenko affair, whose gratuitous introduction into the 
book serves no useful purpose, is unrealistically excused away. 

One could refer to other serious defects, such as the failure on the 
author's part to understand that references, distributed over a period 
of years, cannot be amalgamated at will to yield a composite con- 
temporary picture. However, with the proper reservations in mind, the 
circumspect reader will find much of interest and value in this book ona 
subject little explored outside the U.S.S.R. The book is a pioneer at- 
tempt in a field where the pitfalls are many. For this reason alone the 
author is to be commended for venturing on so difficult an assignment, 
However, the book which can be said to have presented Soviet psy- 
chiatry and psychiatric practice adequately still remains to be written. 

Ivan D. LONDON. 

Russian Research Center, Harvard University. 


von Friscu, KARL. Bees: Their vision, chemical senses, and language. 
Ithaca: Cornell Univ. Press, 1950. Pp. xiii+119. $3.00. 


As indicated in its title, this thin volume (119 pages) describes the 
visual and chemical senses of the honeybee. The evidence, much of it 
gathered by von Frisch over the past thirty-five years, is presented 
clearly and interestingly in nontechnical language. 

The bee’s color sense varies from that of human beings. Ultraviolet 
radiations are visible to this insect, but it is not sensitive to red. Form 
perception depends upon the ‘‘brokenness” of a pattern, and this may 
be related to the fact that bees use vision primarily while in flight. Von 
Frisch suggests that “broken” patterns produce a flickering sensation. 
The olfactory sense of the honeybee is closely comparable to that of a 
man ‘whose sense of smell is very well developed.” Bees differentiate 
between sweet, salty, sour, and bitter tastes but are much less sensitive 
to bitter substances than are human beings. 

The most interesting part of the book is that which describes what 
the author prefers to call “the language of the bees.” As a result of 
many years of careful, ingenious investigation von Frisch is able to pre- 
sent evidence of which he says, ‘‘No competent scientist ought to believe 
these things on first hearing.” Those who were fortunate enough to hear 
Dr. von Frisch lecture during his visit to this country in 1949 may have 
shared with this reviewer the conversion from skepticism to enthusiastic 
acceptance of von Frisch’s published findings. 

The gist of his reports is as follows. When a honeybee finds a new 
source of nectar and returns laden to the hive, she behaves in such away 
that her hive mates leave the hive and fly to the location of the food 
source, The bees are influenced by chemical stimuli associated with the 
“discoverer” and also by the “dance” which she performs on the vertical 
surface of the comb. The pattern and tempo of her dance vary according - 
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to the location of the food supply and also according to the distance J 


that must be traversed to reach it. 

Von Frisch has found that the pattern of the dance is controlled by 
the plane of polarization of diffused sunlight. The degree of polarization 
in any portion of the sky at a given time is a function of the sun’s posi- 
tion and the structure of the bee’s compound eye, particularly the struc- 
ture of the single ommatidium which appears adapted to function as an 
analyzer of polarized light. The direction in which certain portions of 
the dance are oriented varies according to the direction of the flight path 
to the food. The speed with which parts of the dance are performed is 
inversely related to the distance flown. 

By reacting appropriately to the cues mentioned above, bees that 
have never visited a particular food source are enabled to proceed di- 
rectly from the hive to the new supply of nourishment, In what appear 
to be well-controlled experiments bees were observed to fly as far as 
6 kilometers (3.7 miles) straight to a new feeding place from which a 
hive mate had recently returned loaded with nectar. 

This book can be strongly recommended to readers who are scien- 
tifically concerned with comparative psychology. But it will also prove 
entertaining and instructive to laymen who are interested in natural 
history. The literary style is simple and charming. The subject matter 


stands as a model of patient, careful investigation of complex patterns 
of animal behavior. 


F. A. BEACH. 
Yale University. 


Brown, WARNER, AND GILHOUSEN, H. C, College psychology. New 
York: Prentice-Hall, 1950. Pp. xviii +507. $3.75. 


The character of this text is set in two remarks by the authors in the 
early chapters of the book. “Psychology,” they write, “is the study of 
behavior and experience.” A bit later they observe, ‘So, instead of 
presenting theories, we continue in the next three chapters, as we began, 
maintaining an externally descriptive attitude,” This last applies to the 
treatment of learning in particular, but could just as well apply to the 
whole work. Reading these, one would expect a book which is eclectic, 
nontheoretical, and rather traditional, and so it is. 

The bifurcate definition, of course, enables the authors to stand with 
one foot on each of the familiar foundations: reflexology and the analysis 
of consciousness. In practice, indeed, the body of doctrine becomes 
quadripedal, for in the last fourth of the book, the authors write a 
psychology in terms of adjustment, then a psychology in terms of abili- 
ties. By and large, the authors seem to find the relations between the 
four different limbs too complex and uncertain to discuss in such a book- 

The ‘‘descriptive attitude” the authors favor means, no doubt, pre- 
dilection for facts and a postponement of theory. One can heartily 
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praise an eclecticism of facts, but a jumbling of theories is not so clearly 
admirable. Granted that it could be done at all, the exposition of facts 
picked clean of theory would be a most difficult operation, and the result 
not likely to be palatable to first-year students. So it must be expected 
that authors contemning theory will, nevertheless, present their facts 
embedded in theories—diverse and sometimes very aged theories taken 
unwittingly from the general heritage. 

For example, when the authors write, “what we ourselves contribute 
to the operation of thinking . . . consists of the ideas, memories, con- 
cepts, and images that ‘pass through our minds,’ ” they are hardly re- 
porting a simple untrammeled observation but, rather, repeating a very 
old theory. So, in “attending” (which is the “selective process” and the 
“awareness of concentration” “prior to perceiving”) “the self,” “ad- 
justment,” “motivation,” etc., there is evident a matrix now of one 
psychological theory, now of another. As one goes through the book 
these are found intermingled. Simple learning is a matter of conditioned 
response. In trial-and-error learning there is activity (“trying to ac- 
complish something”); in problem solving there are in addition “ideas,” 
and thinking is wholly a matter of “ideas.” If psychological theories are . 
a vice, as Brown and Gilhousen maintain, ‘‘because they obscure the 
important distinction between facts that are actually known and a 
fanciful veneer of inventions covering the enormous area of the un- 
known,” they have, indeed, taken a strange path to virtue by inter- 
mingling more than the usual number of different theories, 

In the introduction, the authors announce that they do not expect 
the student to weigh or interpret experimental evidence but will cite 
experiments, when necessary, to make their statements concrete, choos- 
ing studies as old as possible so as to impress upon the student ‘the 
truth that psychology has historical foundations.” It is clear that they 
themselves have great respect for psychology with historical founda- 
tions, and they would probably be well pleased to note the resemblances 
of their book to those written thirty years ago. 

R. C. Davis. 

Indiana University. 


Wiener, NORBERT. The human use of human beings. New York: 
Houghton Mifflin, 1950. Pp. 241. $3.00. 


The author of Cybernetics has written a related book for the layman 
to emphasize the “social consequences of his point of view.” The issues 
treated can scarcely be traced to a single point of view, but they are an 
interesting and vigorous lot. There are discussions of the direction and 
Nature of human progress, the distinction between rigid instinctive be- 
havior and modifiability, man’s exclusive claim to speech, the nature of 
the individual, the paradoxes of the law of patents, the evils of scientific 
Secrecy, the education of the scientist, the second industrial revolution, 
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the Catholic Church as a totalitarian institution, and so on. Although 
“thinking machines” are frequently mentioned, and many parallels are 
drawn between them and living organisms, few if any of the author's 
conclusions are derived from cybernetics itself in any rigorous way. It 
is a book of strong, often violent, opinion, ranging over many of the 
fields which an intellectual with compelling political and moral persua- 
sions might be expected to touch upon in the course of an active life. 
Its manner swings from the stiffly academic to the witty, from the dog- 
matic to the humble, from the exaggerations of science fiction to the 
caution of the trained scientist. é 
Psychologists will not find much that contributes to their science. 
The author has brushed lightly against physiology, particularly the 
works of Sherrington and Cannon, but whenever his comparison of 
thinking machines and living organisms becomes in any sense concrete, 
the assumed mode of operation of the nervous system has a shopworn 
look. His acquaintance with behavioral processes is even less extensive. 
For example, although proprioceptive feed-back from behavior is one 
of the cardinal issues in Cybernetics, there is only the most superficial 
account of what such a feed-backwis like, and no discussion whatsoever 


of experimental work in the study of learning in which the effect of feed- -° 


roe 


back upon behavior is analyzed. z 
In spite of this, the book has a c rtain value in reminding us that 
scientific achievements are seldom without an impact upon civilization. 
The special impact with which Professor Wiener is here occupied .. 
certainly not received the attention it deserves. : 
B. F. SKINNER. 
Harvard University. 
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THE FREUDIAN THEORY OF DAYDREAMS: 
AN OPERATIONAL ANALYSIS! 
3 WILLIAM SEEMAN 
' University of Pennsylvania 


i INTRODUCTION 


The formulation of psychodynamics of daydreaming by Sigmund 

\ Freud (9, 10, 11, 13) enjoys a distinctive and interesting status in the 
-*domain of behavior science which is demarcated as “clinical’’; for, 
following Freud, it is almost universally accepted in clinical circles and 

in the clinical literature that daydreaming serves a gratification func- 
tion—i.e., that it is wish-fulfilling in character. Indeed, so strong is this 
..9€9nviction with respect to the psychodynamic function of the day- 

‘ 18 ream that in at least one instance (41) it is incorporated into the 
tefinition of daydreaming, which is said to be “the imaginary representa- 
tion of satisfactions that are not attained in real experience” (41, p. 186). 
Yet, notwithstanding the strength of this conviction and the widespread 
acceptance of the theory, it does not appear that it has ever been 
empirically demonstrated. Indeed, there is apparently no formal or 
Operational analysis in the literature which indicates how the theory 
may be laid open to empirical investigation, and consequently to verifi- 
cation—to confirmation or disconfirmation. Such an analysis is never- 
theless an indispensable prerequisite to empirical investigation. As it 

a Stands, the theoretical formulation is inadequate in operational specifi- 


This paper is adapted from a thesis presented to the Psychology Department of the 
University of Minnesota in partial fulfilment of the Ph.D. degree. I am indebted to Dr. 
aurence F. Shaffer, of Teachers College, Columbia University, for time given and for 

his generosity in permitting me to see some of his unpublished daydream data; to Dr. . 
Wallace A. Russell, whose incisive comments and criticism aided materially in clarifying 
Certain formal aspects of the analysis; to my brothers, Dr. Julius Seeman, of the Uni- 
versity of Chicago, and Dr. Melvin Seeman, of the Ohio State University; to Dr. . Kenneth 

\ MacCorquodale, who in the course of three years of contact has contributed in no small 
j Measure to my thinking on this problem; and, finally, to Dr. Paul E. Meehl, whose en- 
i Couragement and support were of inestimable value in the execution of the thesis in- 
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TABLE I 


SUMMARY OF LITERATURE RELEVANT TO THE FREUDIAN THEORY OF DAYDREAMS 


Author* 


Bose (2) 


Subject 


Methodology 


Quantification 


Conclusions 


Use of daydreams Report and inter- None 


Conklin (3) 


Conklin (4) 


Dexter (5) 


Eidelberg (6) 


Ferenczi (7) 


Fülop (17) 


Green (18) 


Hart (19) 


Hesnard (20) 


Hurlock and 


Burnstein (24) 


Jaehner (25) 
Kamiat (26) 


Lehrman (29) 


Lévy-Valensi (30) 


Rosenzweig (38) 


for therapy in 


psychoanalysis 


Foster child fantasy 


Relation between 
daydreaming and 
test adjustment 

Imagination 


Masturbation fan- 
tasy 


Gulliver fantasies 


Relation of fantasy 
to body structure 


Daydreams of child 
and adult clinical 
cases 


Variety of fantasy 


Erotic daydreams 


Imaginary 
mate 


play- 


Imaginary compan- 


ion, 
Cosmic fantasy 


Variety of day- 
dreams 
“Bovarysmef et 
constitutions 
mentales" 


Methods of study- 
ing fantasy 


pretation of use 
of fantasy with 
patients 


Questionnaire 


Personality inven- 
tory (Thurstone) 


Projective and struc- 
tured personality 
tests; exciting 
events; sentence 
completions 

Psychoanalytic in- 
terpretation of 
fantasy 


Psychoanalytic in- 
terpretations of 
Gulliver's Travels 


Analysis of litera- 
ture and clinical 
data 

Intuitive clinical 
analysis of case 
material 


Interpretation of 
daydream ma- 
terial 


Psychoanalytic in- 
terpretation of 
sexual fantasy 


Questionnaire 


Interpretation of 
child fantasy 
Speculative analy- 


sis of cosmic fan- 


tasy 

Analysis of clin- 
ically observed 
behavior 


Analysis of mental 
activity analo- 
gous to that of 
Madame Bovary 


Didactic discussion 
of difficulties and 
methods 


Percentages 


Percentagest 


Correlation 


Nonge 


None 


None 


None 


None 


None 


Percentages 


None 


None 


None 


None 


None 


Asks patient to “indulge in 
such daydreams as would 
give imaginary satisfac- 
tion to those oe re- 
pressed] wishes” (2, p. 34) 

Foster child fantasy a 
“common” experience; 
reported by 24% of 
males, 31% of females 

Relation between ‘‘neu- 
rotic’” scores and “‘fre- 
quent" daydreaming 

Correlations low positive 
most of them not signifi- 
cant; highest r_ (Bern- 
reuter with self-rating) 
527 

Progressive changes in fan- 
tasy provide barometer 
for measuring therapeutic 
progress; may shorten 
therapy if understood 

“Compensatory wish-fulfil- 
ment” (7, p. 286) where 
fantasy involves size re- 


duction 

Fantasy life helpful or 
harmful, depending on 
morphology 


Accepts Freud's formula- 
tion but uses McDou- 
gall's concepts (e.g., day- 
dreams gratify ‘‘gregari- 
ous instinct," and others 


(18, p. 19) 
Daydreams viewed as 
“building of pleasant 


mental pictures in which 
the complexes attain an 


imaginary fulfilment” 
(19, p. 155) 
Function of daydream: 


“Procurer ... des l’exci- 
tations érotiques . . . plus 
ou moins intentionelles,’ 
(20, p. 524) 

Imaginary playmate re- 
ported by 31% of fe- 
males, 23% of males; 
80% of these had strong 
positive affect; no 1n- 
stances of strong nega- 
tive affect 

Inferiority feelings generate 
compensatory fantasy 

Cosmic fantasy compen- 
sates for feelings of in- 
security and inadequacy 

Daydreams are wish-fulfil- 
ing; foster child fantasy 
“a compromise between 
incestuous wishes and the 
neurotic flight from it 
(29, p. 343) 

“Primitive” 
wish-fulfilling; 
ary” bovarysm } 
comme une compensation, 
une fuite dans la fiction 
pour échapper au réel 
(30, p. 295) 

“Infantility” of daydream- 
ing stressed; _ childs 
method of securing *1m- 
mediate satisfaction des- 
pite adverse circum- 
stances” (38, p. 42) 


oon O 


Author* 
Ruenaufer (40) 


Shaffer (41) 


Smith (43) 


Varendonck (48) 


Van Waters (47) 
Vostrovsky (49) 


Woodworth (53) 
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Subject 


Variety of 


day- 
dreams 


Variety of 
dreams 


day- 


Variety of 
dreams 


day- 


Fantasy activity of 
author 


Imaginary compan- 
ion of a little girl 


Imaginary compan- 
ions 


General nature of 
fantasy 


Methodology 


Questionnaire; day- 
dream descrip- 
tions of 65 Indian 
students 


Questionnaire 


Description of day- 
dream types 


Introspective anal- 
ysis of genesis, 
content, termina- 
tion of own 
thought chains 


Analysis of fantasy 
and clinical ma- 
terial 

Questionnaire 


Analysis of day- 
dream types ap- 
pearing in litera- 
ture 


Quantification 


Percentages 


Percentages, 


means, and 


sigmas 


None 


None 


None 


Percentages 


None 
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Conclusions 


Grandeur, personal _ ex- 
ploits, and political free- 
dom daydreams re- 
ported; some sex differ- 
ences noted 

Daydreams a mechanism of 
defense and source of sat- 
isfaction for the normal 
individual as well as the 
maladjusted 

“Mental device for encom- 
passing all desires"; day- 
dreams relevant to needs; 
vary with sex and socio- 
economic status 

Daydreams “practically a 
search for pleasurable 
representations” (48, p. 
15); differs from “logical 
ideation, which corre- 
sponds to reality" (48, p. 
13); “directed by one or 
several wishes" (48, p. 
276) 

Fantasy activity regarded 
as providing substitute 
gratification 

Imaginary companion may 
appear as late as adoles- 
cence 

Daydream function: ‘“‘get- 
ting for the moment the 
satisfaction of some de- 
sire’ (53, p. 494) 


i S ae E 


* Listed in alphabetical order. 


t Although Conklin reports on 


provides enough information to permit 


which fails to meet the criterion of theoretica 
t Defined as “‘le pouvoir à l'homme de se concevoi 


ly percentages and does not 
this. The computed x 


submit his data to tests of significance, he 


2, disregarding the contribution of one ce 
1 N =5, is 59.19. This is significant beyond the 1 per cent level. 
r autre qu'il n'est" (30, p. 289). 


cations which would make it possible to derive such hypotheses as 


might lend themselves to quantitative confirmation within specified 
probability levels. 


Some idea of the extensive acceptance of Freud’s theory 
dreaming may 


of day- 


be indicated by Table I, which presents in summary 
form a review of a good deal of the literature relevant to 
The column marked “Conclusions” indicates the frequency 
the gratification function assigned to the daydre 


the theory. 
with which 


am by Freud is accepted 


by writers on the subject. One might get the impression that many 


clinicians suppose the theory to be rather solidly 


grounded in empirical 


evidence. Yet Conklin’s lament that ‘‘of systematic studies we have 


not so many”’ (4, p. 217) may be echoed today, 
the table suggests, there have been few 
only one of the studies (5) employs correlation tec 
24, 40, 41) report percentages, and of these only 


fifteen years 


later. As 


attempts at quantification: 


Shaffer's (41) data permit the calculation of tests 


A critical evaluation of the comparative meri 


hniques; five (3, 4; 


Conklin’s (4) and 


of significance. 
ts of these writings 


Would require a careful and explicit distinction between the fruitfulness 
of content and methodological soundness and rigor. 


It should be clear 
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that a formulation may be rich on the content side (i.e., potentially 
contain many hypotheses), but at the same time may suffer from 
sevére methodological weaknesses. This would appear to be the case 
with Freud’s formulations, which provide insightful hypotheses of a 
remarkably penetrating caliber for empirical investigation, and which 
have, as Mowrer and Ullman (35) have noted, considerable pragmatic 
merit. With respect to most of the other psychoanalytic papers cited 
(2, 6, 7, 20, 26), however, it would appear that they contribute little 
that is new, and that they are notably deficient in recognition of the 
formal problems involved. 

Conklin’s earlier paper (3) provides objective support for the 
psychoanalytic contention that the foster child fantasy is a common 
one; but in view of his earlier citation of Karl Abraham to the effect 
that the fantasy is universal, he appears to strain his own evidence 
considerably in stating that ‘Comparison with the psychoanalytic 
presentation ... results in both support and amplification of the 
generalization from psychoanalysis” (3, p. 20). His college study (4) 
is a significant contribution to the problem in that it demonstrates 
statistically highly reliable covariation of personality inventory scores 
with frequency of reported daydreams, the covariation being in the 
direction which the theory would appear to require. Shaffer’s study 
(41) likewise provides evidence which supports Freud’s theory. The 
data confirm Freud’s assertion as to the normality of daydreaming and 
justify Shaffer's statement that ‘daydreaming is an exceedingly 
common and therefore, in the statistical sense, a normal form of be- 
havior” (41, p. 195). They also have deeper theoretical significance in 
that they demonstrate quantitative differences which are consistent 
with the formulation. 

Freud laid out the general psychodynamic nature of daydreaming 
in several of his writings. In 1900 he stated: 

A more thorough examination of the character of these day-phantasies shows 
with what good reason the same name has been given to these formulations as 
to the products of nocturnal thought—dreams. They have essential features in 
common with noctural dreams; indeed, the investigation of daydreams might 


really have afforded the shortest and best approach to the understanding of 
nocturnal dreams. Like dreams, they are wish-fulfilments . . . (13, p. 457). 


Later, in 1908, in a paper on hysterical fantasies, Freud wrote: 


These phantasies are wish-fulfilments, products of frustration and desire; they 
are justly called daydreams, for they give us a key to the understanding of 
night dreams, the nucleus of which is nothing else than those daytime phan- 
tasies, but complicated and distorted (11, p. 52). 


And in the same year, writing on the poet and daydreaming: 
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Let us try to learn some of the characteristics of daydreaming. We can begin 
by saying that happy people never make phantasies, only unsatisfied ones. 
Unsatisfied wishes are the driving power behind phantasies; every separate 
phantasy contains the fulfilment (15, p. 176). 


Again, in his General Introduction, Freud writes, ‘“... daydreaming 


also is a mode of activity closely linked up with gratification, which 
is, in fact, the only reason why people practice it” (10, p. 117); and 
elsewhere in the same volume, “Now daydreams are literally wish- 
fulflments . . . ” (10, p. 117). m 
Although, as White (51) points out, some rather formidable prob- 
lems compelled Freud in 1933 to state that dreams were attempted 
wish-fulfillments which, under certain circumstances, could achieve 
their ends only incompletely, there is some reason to doubt that he ever 
really abandoned the original form of his theory. For later, in 1936, we 
find him again writing: 
++. but the isolated thought is found to be an impulse in the form of a wish, 
often of a very repellent kind, which is foreign to the waking life of the dreamer 
and is consequently disavowed by him with surprise and indignation. This 
impulse is the actual constructor of the dream . . . (8, p. 80). 


It is not here contended that this view of the psychodynamics of 
the daydream was wholly original with Freud, nor was it his exclusive 
Property. In fact, Freud himself (11) credits Havelock Ellis with it, 
and cites Breuer, Janet, and Pick as well. We have seen, too, how 
widely accepted it is in the clinical literature and in clinical circles, 
Irrespective of other theoretical commitments. It is true, however, . 
that the formulation is most systematically made by Freud, who, in 
fact, goes on to discuss its similarity to nocturnal dreaming and to the 
formation of neurotic symptoms. It becomes an’ integral part of his 
theoretical structure. An analogous situation may be found with respect 
to Postulate 9 in Hull’s (23) system, a postulate on conditioned inhibi- 
tion which is taken almost intact from Pavlov and incorporated as a 
Part of Hull’s theory. In fact, a large part of Hull’s formulations have _ 
an honored history in psychology; and this is only what one would 
Expect in the biography of a science. This obtains no less in physics, 
where, prior to Einstein’s formulations of relativity theory, other 
distinguished efforts were made to solve some of the paradoxical results 
of experimentation. 


LEVELS OF THEORY 


A scientific theoretical structure may be viewed as a sp 
System; and, if the term “primitive” is used in the same sense in which 


* In his most recent statement (21), this is Postulate X. 
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it is used by Whitehead and Russell in Principia Mathematica (52), 
a relation of “more primitive” may exist between two language systems. 
The term “levels” is used here to convey the notion of this kind of 
relationship. In psychology the distinction between levels of analysis 
has been made in terms of molar versus molecular levels (23, 44, 45). 
The same set of behavioral events, as Spence (44) has pointed out, may 
be described in languages which are at different levels of 
behavior theory this has apparently led, at times, to the 
the two descriptions are at variance. 
Such different descriptions, however, 
disagreements. If the two systems 
leading to the discovery and formula 
discover co-ordinating definitions w 
two systems, Or, as Hull suggests, 
may ultimately appear as theorems i 


analysis. In 
notion that 
About this, Spence writes: 
do not necessarily represent fundamental 
of concepts should each be successful in 
tion of laws, it should also be possible to 
hich will reveal the interrelations of the 
the postulates... at a more molar level 
na more molecular description (44, p. 71). 
A further illustration of the concept of levels of theory 
by Hull (22), and here we note that the distinction in levels 
along molar-molecular lines. After elaborating a miniatur 
adaptive behavior, consisting of eighteen definitions and six postulates, 
Hull develops a number of theorems, In Theorem XII he states: 
“Organisms capable of acquiring anticipatory goal reactions will strive to 
bring about situations which are reinforcing.” Such “striving” to bring 
about a goal state of affairs ized at once as fitting the 


is provided 
is not made 
e system of 


; ems to have been derived 
e of association...” (22, p. 14). Thus in 


n is taken asa “primi- 
“learning” and “clinical” 


clinical Psychologists ha i 
e given to serious 
theoretical formulation has been un k 
eun » until recent] 1 
degree. And it is perhaps this, id a eme 2 


as much as anything else, which accounts 


as developed almost a separate 
that this has, in fact, 


for the fact that clinical psyc 


, been successfully 


eS 
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biography as a behavior science, and that there has been minimal com- 
munication between systematic (academic) psychology and clinical 
psychology. Doubtless the intensely pragmatic demands of clinical 
psychology as an “applied” domain also account considerably for this 
failure of communication. Recently, however, clinical psychologists 
have been demonstrating interest in systematic formulations, and the 
possibility is even envisioned that clinical psychology might become 
“in considerable measure the content of systematic psychology” (39, 
p. 5). To anyone who regards it as desirable that psychology eventually 
develop the kind of formal and systematic structure which is perhaps a 
defining property of scientific maturity, this turning of attention on the 
part of clinical psychologists to problems of theory and of theory 
building at the “clinical” level must be regarded as a salutary develop- 
ment. And this is true not only because a body of coherent theoretical 
formulations has heuristic value in sharpening problems and indicating 
avenues and areas of investigation, but also because it compels a con- 
sideration of how investigation and theory in the clinical area can most 
fruitfully be incorporated into a unified discipline of behavioral science. 

Already there are a number of formal structures at the clinical 
level: a provocative and intriguing attempt at theory building at this 
level has been made by Murray et al. (36). In their well-known Explora- 
tions in Personality they have elaborated a system of theoretical con- 
structs including need, press, thema, regnancy, and others. The system 
is frankly centralistic in character, has a certain amount of imaginative 
appeal, and constituted at the time of its publication a daring departure 
from the strict criteria of a narrowly conceived behaviorism. It re- 
mains, however, quite incomplete. Another attempt at theory building 
at the clinical level is that of Rogers, who has called his mimeographed 
form a “tentative draft” (37). The “theory” consists of a series of 
seventeen propositions, each elaborated at some length and dealing 
with: (a) the reaction of the organism as “an organized whole”; (b) 
the nature of his perceptual behavior; (c) the concept of the self; (d) 
the nature of psychological maladjustment, which is held to be a conse- 
quence of “a discrepancy between the organic perceptions and the self- 
concept” (37, p. 13); and (e) the effect of threat on the self-concept. 
Some attempt at systematic formulation is also to be found in Lecky’s 
(28) little book, where the concept of self-consistency is central to the 


“theory.” 

The only formulation at 
be properly designated as a t 
This statement is not intended to con 


the clinical level which, in my opinion, may 
heory of behavior is that of psychoanalysis. 
vey any notion with respect to 
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the “truth” value of psychoanalytic theory. It has reference eee 
comprehensiveness of the theoretical structure and to the relations 
which exist among the propositions. It is recognized that a theory ma 
be most comprehensive and at the same time ‘false in the sense t K 
(a) it asserts propositions which are contradicted by Sinise! a 

experimental evidence, and (b) it asserts propositions which are mutual y 
contradictory. Unfortunately, the most cogent statement of the 


system in rigorous terms has not yet been made, and some of its ad- 
herents and practitioners admit that 


pensable to casting the th 
empirical investigation, 


in connection with this problem, to consider 
first the Significance of the w; 


States of affairs. 
d in terms of som 


PRG an accurate rendering. In the original 
fle ad Wunschbefriedigungen ...” (12, p. 192); and 
E der Phantasien ++." (9, p. 216). The 
significance of this lies in the implicati sh language which will be developed. 

5 The use of a drive terminology would Present other problems as well. For one thing, 
as Skinner (42) points out, there is no one conceptual drive formulation in psychology 
which is accepted by all psychologists. In Some instances it is regarded as a stimulus 


} 
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Such a departure would appear to be unnecessary, for Tolman (45) 
has developed a concept, the concept of ‘“demand,"’ which may be 
defined in terms of goal objects and/or goal states of affairs. In some 
detail, he presents experimental operations ‘‘indicating the reality and 
objective definition of the rat’s ‘demand for’ specific types of goal 
objects” (45, p. 37). As developed in his book, however, the concept 
is somewhat limited for the purpose of the present task. It needs to 
be expanded to include more complex states of affairs—e.g., ‘‘demand 
for vocational success,” “demand for personal attractiveness,” demands 
for sex and food objects. Such expansion presents no major formal 
problems. The defining operation for any demand (wish) can be 
explicitly described in terms of verbalizations of a specified kind; e.g., 
a “demand for success” might be defined in terms of verbalizations with 
respect to the acquisition of certain kinds of objects. But there is no 
logical reason to assume that the defining operations must be limited 
to verbal behavior. We may at the present time leave it an open ques- 
tion whether a concept like ‘unconscious demand” (‘unconscious 
wish”) will be necessary, or whether a defining operation can be found 
for such a concept. 

Given specific defining operations for specific types of wishes 
(demands)—such as demand for a sex object, for “vocational success,” 
for “physical attractiveness,” etc.—the Freudian theory that daydreams 
are wish-fulfillments may be restated as follows: The emission of a day- 
dream is functionally related to a specific type of demand (wish), the 
relation being such that whenever an instance of such and such a daydream 
is observed, it is required by the theory that an instance of a specified cor- 
responding demand (wish) must be identified by a suitable objective opera- 
tion. It seems clear that, so stated, the theory really requires the 
Occurrence of identifiable, lawful patterns of demand-daydream covaria- 
tion. What is crucially important here is the understanding of the 
contingent notion of frequency, which lies buried in this analysis of the 
meaning of the concept of wish-fulfillment. A concept of “frequency” 
is involved in the definition in the sense that there is implied the notion 
that whenever an instance of a daydream is counted an instance of a 
relevant demand must be identified. That this is not an assumption 
apart from the definition of wish-fulfillment, buta contingent condition 
which it imposes, is the essential point at issue here. The significance 


jes. In others (21), the stimulus properties are pre- 
For most psychologists its physiological correlates 
e use of a drive terminology might conceivably pose 
h between primary and secondary drives. 


(41); this would pose great difficult 
Ominant, though not exclusive. 
appear to be crucial. Finally, th 
Ormal problems in an attempt to distinguis 
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of this point lies in the fact that specific deductions from the theory 
will be essentially predictions of where these frequencies may be expected 
to lie in consequence of theoretical requirements. 

It is necessary also to introduce explicitly the concept of “stronger 
than” as a relation between demands. This can be done by definition, 
and in any one of several alternative ways, each of which would be 
adequate to the purposes of the present task. Tolman's own definition, 
as introduced in the following passage, is quite acceptable: 
Turning now to the results, it appears that the groups may be arr. 
order of goodness of their performances, 
goal objects or situations produce better t 
others. And this introduces us to 
are... demanded more than others 


\ ++++ Thestrength of the demand for the 
type of goal object Provided is thus one of the immediate immanent aspects 


inherent in, and defining itself through, maze performances (45, p, 41). 


anged in the 
It appears, in short, . . . certain 
otal maze performance than do 
the conception that certain goal objects 


ct to performances. However, there is 


more nearly isomorphic 


with the defining operations for “denser than” cited by Bergmann and 


c of sex and hunger mo- 
tives. The analogous operation with respect to the present problem 
would be as follows where it has been empirically demonstrated that 
a choice is 


onfidence between two 


i stronger than” will be said 
Pecified demands.’ 


vestigation of this character, which aims 


fun ordinarily takes the form of an 
eap from oe -Q to (P) where P is the theoretical formula- 
aydreams are wish-fulfillments”) and Q a 
class of observable behavioral events (e.g., responses).” However, it 
° In selecting such a procedure as a defining Operati 
gotten that there is no logical reason to assume a tr; 
empirically, it is at least Possible that A can be in great 
demand than C without assurance that A will be in greater demand than C. Should this 
turn out to be the case, the defining operation will have Proved inadequate, and it would 
then be necessary to Introduce the Concept in a manner more nearly isomorphic with the 
Tolman and the Warden Procedures, 
7 This is, of course, an ex 
symbol “D” is the symbol of im, 


plication, and the 
Q,” or “P implies Q.” The symbol ‘'.* 


on, however, it must not be for- 
‘ansitivity relationship, That is, 
er demand than Band B in greater 


application of symbolic logic. The 
ae expression PDQ is read “if P, then 
indicates a “binding” operation, and is usually 
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frequently happens that a proposition or predicate (Q) is entailed not 
by a single proposition but by several, and the symbolic statement in 
the case of the problem under consideration would take the form 


[(P- Pr...) D Qr.-4]- [0] 


where P represents the major proposition (i.e., the theory) under in- 
vestigation and P,’..., represents in each instance either a known em- 
pirical fact about the behavior of organisms (e.g., a known fact about 
adolescent interests and preferences) or an assumption.’ The several 
propositions, then, P and P’, entail a consequence, a predicate, Q; 
and it is this logically derived consequence which will be, in each`case, 
the predicate which constitutes the hypothesis (H) which the empirical 
data would be required to confirm or unconfirm. In instances where 
the confirmation conditions show Q to be in fact the case, there is 
nothing embarrassing about this; but where the confirmation conditions 
fail to do so, and ~Q is the case, then there are two sources of possible 
error, and it would be difficult to determine whether the source is P 
or P’. The argument here would be, however, that if in a large number 
of instances (i.e., test conditions) involving the same P but different 
P's there is overwhelming confirmation of Q, then in those isolated 
instances (should such occur) where the confirmation conditions indi- 
cate that ~Q is the case, the indication would be for a re-examination 
of P’ before P. 

In conclusion I should like to illustrate the procedure under this 
“methodological model.” This may be done by examining some of the 
data presented by Ruenaufer (40), already cited in Table I. He informs 
us that there is a measurably different intensity between male and 
female college students in India with respect to the daydream of inde- 
pendence. It could undoubtedly be established by obj ective operational 
Procedures that the demand (wish) for independence is more “‘mascu- 
line” in the sense that it is so rated by both males and females in India. 


Tread as “and.” Whether because of the advantages of clarity and precision of deduction, 
symbolic logicians have apparently extended the power 
haracteristic of the classical logic. Those in- 
f the nature of symbolic logic are referred to 


or because of other advantages, 
of analysis beyond that which has been c! 
terested in a more complete description o 
Whitehead and Russell (52). 

8 Analternative way of stating this wo 
which constitute statements about known empirical fa 
in the event of the occurrence of confirmation condition 
are confirmed, there is no format difference between the “theory 
However, the theory is the proposition P, which occurs in each and e 
unchanged, whereas the assumption proposition is different for each H. 


uld be that P’ represents a class of propositions 
cts or about assumptions. Since, 
s for any given Q, both P and P’ 
” and the “assumption.” 
very hypothesis 
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The actual technical procedures (ie., the nature of such 
operation) need not concern us in this exemplification of th 
aspects of the investigation. We would then have the followin 


a rating 

e formal 

gs 

Py’, i.e., the demand (wish) for independence is differentially 
stronger in Indian college males; (Py’) 

Pz’, i.e., the intensity ratings for daydreams are a function of 
differential demand (wish) strength; (P2’) 


‘HYPOTHESIS: PP P?'D0, 


where Q, is a proposition assertin 
ratings; that is, if it is the case th 


(Zh) 


(H) 


are demand-relevant (i.e., 
known differential demand 
this daydream type be ex- 


that is, if it is th 
wish-fulfilling), 
Strength, it is 
perienced with a 
college students, 
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investigation would be sought, are derivable from the theory, together 
with certain other propositions. 
empirical character, however, any investigation of the theory would 
take the form of an inductive leap from (PDQ)-Q to (P). 

P The paper also discusses “levels” of theory and makes a distinction 
in levels between the “clinical” and “learning” language systems, with 
special reference to the problem of motivation. 
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THE HISTORY OF THE LEADERLESS GROUP 
DISCUSSION TECHNIQUE 


H. L. ANSBACHER 
University of Vermont 


The leaderless group discussion is a technique of personality assess- 
ment in which a small group are asked to discuss a topic of common 
interest and are rated individually for various traits by several ob- 
Servers on the basis of discussion behavior. The technique is also 
known under the names of “group oral performance test” (14), ‘‘un- 
supervised group discussion” (6), and recently “group interview test” 
(10, 17). 

Since its first use in Anglo-Saxon countries during the second 
World War, the technique has rapidly gained in importance. Bass (3) 
ives a survey of its spread in England, Australia, and the United 
States. It is known to have been used for the selection of officer candi- 
dates, special military personnel, management trainees and public 
health officers (3), also of supervisors of special school classes (10), 
foremen in shipyards (15), and top-level civil servants (21). From 
Fields (10) we learn that as of 1949, at least ten public and business 
Organizations in the United States employed the technique or experi- 
mented with it. Yet its acceptance must have reached further, since 

eyer (17) speaks of “the untempered enthusiasm with which the 
Sroup oral has been accepted in a number of places,” and sees the need 
or warning that “there are no panaceas in the personnel field.” 


Validity and Reliability of the Technique’ 


The technique has gained such wide acceptance so rapidly ap- 
parently because it possesses excellent “face” validity and “logical” 
validity in the sense in which Cronbach (9, pp. 47-55) uses these 
terms, According to Mandell, “there is overwhelming evidence in 
regard to the ‘face validity’ of the group oral as compared with the 
Individual oral.” He quotes from three different sources. “ ‘The group 
Oral examination method was highly praised . . . The consensus of the 
Participants was that the test was fair to all, interesting.’ - - - ‘Feelings 
a Confidence in the final choice have on many occasions been expressed 

Y those who have sat on these boards. The reaction of the candidates, 
also, has been very encouraging.’ .. . ‘While this technique 1s un- 


1 for much of the 


Si The writer is indebted to B. M. Bass, of Louisiana State University, 
°rmation in this section. 
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doubtedly in need of additional testing, we believe that it is superior 
to the individual interviews used in the past’ ” (15, p. 183). 

As to empirical, correlation validity, few studies are available to 
date. Mandell (15) found a correlation of .43 between leaderless group 
discussion (LGD) results and a supervisory judgment test in a study 
of 84 foremen in two U.S. government shipyards. The correlation with 
ratings by colleagues and supervisors was .29, which Mandell considers 
a “substantial validity if one keeps in mind that the reliability of the 
criterion was probably not higher than .65.”_ Bass and White (4) 
obtained correlations from .25 to -60 between LGD results and “buddy 
ratings” of fraternity members. This criterion had a reliability of over 
-90, and biserial validity Correlations were used. Vernon (21) reports 


een LGD ratings and various measures 


written qualifying examinations 
teries, short talks delivered by candid 
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British Army during World War II, as part of a much larger program 
of personnel assessment through group situation tests and other pro- 
cedures. Regarding group situation tests in general, credit is given to 
the German Army (3), where, about 1925, such tests were actually 
used first. But it is not realized that the LGD, specifically, was an 
integral part of German military personnel selection from the be- 
ginning (1, p. 384). The Germans called it Schlusskolloquium, because 
the discussion took place at the end of the entire selection procedure. 
Sometimes they referred to it as Rundgesprich, which means almost 
literally round-table discussion. { 

3 The originator of the technique must be considered to be J. B. 
Rieffert, who directed German military psychology from 1920 until 
1931 (19). Subsequently, he became an industrial psychologist, and 
never published anything but a few minor papers. He called the LGD 
simply Kolloquium, and sometimes conducted it over the dinner table. 
Rieffert states: “The round-table discussion as a selection procedure 
was used in Germany for the first time around 1925... It was in- 
troduced by me in connection with the testing of officer candidates of 
the postwar [World War I] Army; I developed it together with my 
co-workers . , . Hans Friedländer, later Dozent in Berlin, now professor 
in England; Johannes Rudert, later professor in Leipzig; and Philipp 
Lersch, later professor in Munich.’ According to Rieffert the group 
discussion was one of a group of four procedures used to obtain samples 
of problem-solving and social behavior: ' 

1. The command series (Befehlsreihe), in which the candidate was asked 
to carry out complicated orders, shows behavior “toward specific tasks under 
difficult circumstances.” 

2. The leadership test (Fiührerprobe), in which 
supervised a group of men in some tasks, shows behavior 

3. The group discussion (Rundgesprich) shows behavior 
Partners,” 

4. The interview (Exploration) shows behavior “toward the intellectually 
Superior,” 

On these behaviors Rieffert based deductions regarding the candi- 
date’s attitudes toward work, toward his fellow-men, and toward himself. 


the candidate instructed and 
“toward inferiors.” 
“toward equal 


Use of the Technique in Germany 


Use in the German Armed Forces. Around 1935 German military 
Psychology was split into Army, Navy, and Air Force psychology. The 
Air Force, according to Fitts (12, p. 155) included a group discussion _ 
an the testing of its officer candidates, but we do not know what im- 
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portance was attached to this procedure. From the Army we have the 
following description of its use by S. Gerathewohl, a former Army 
psychologist, now in this country. 


The round-table discussion was already in use for the selection of officer 


candidates in 1934 when I became an Ar 


vidual interview, the entire group gathered for a final, round 
(in most cases the group actually sitting around a tabl 


psychologist as follows: “Now, that you are fi 
talk for a while about your experiences an 


cs as: officer qualifications, the importance of a 
strong army, etc, The directive rol i 


of the group, the temperament di 
cussion... In most cases the dis 


ed—was to represent the group in an affair 
was performed in the German Army as late 
esden, under Lucke.’ 


Army; a Search of the Wehrp 


was different 
val Psychology: 


Ission tinuously in importance with us and came to 
ghtiest Procedures , . |. I 


t remained a part of the abbreviated 
Program of the late years of the war and was used occasionally 
Ction of Specialists,4 
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4 Personal communication, 
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found to be “For or Against Dancing Lessons” or “Moderate Smoking 
versus No Smoking.” Topics of a military or political nature were 
avoided on purpose to obtain spontaneous rather than drilled or dis- 
honest behavior. 

Civilian use in wartime Germany. With the growing manpower 
shortage in wartime Germany, psychology experienced a boom in that 
it was increasingly applied in the nationwide talent searches which were 
conducted in many fields. The actual selection of talent frequently 
took the form of selection camps, modeled after.the tried military 
method (2, pp. 610-611). Among the procedures used was the group 
discussion. 

A detailed recommendation of procedure for use in metal-industry 
camps for the selection of able young workers is to be found in an 
article by Fischer and Lottmann (11). The camp session, which is to 
last about ten days, would include three group discussions of about 
One hour each. The first discussion would refer to occupational goals, 
the second to some technical problem, the third to impressions gained 
from a preceding visit to a nearby plant. 

Dr. Christel Drey-Fuchs, who worked as a psychologist in trade, 
commercial, educational, and artistic selection camps, states that one 
Or more group discussions were generally carried out.’ There is also 
a corroborative account by Dr. Helga Schmidt-Oesfeld, a psychologist 
who had been examined in such a camp in connection with her applica- 
tion for a study grant.® 

_ Use of the technique in present-day Germany. Today the group 

Iscussion is used in Germany as part of the entrance examination to 
Some teachers colleges. Stiickrath (20) conducted an informal survey 
among teacher-training institutions and found that the group discussion 
is favored “where for lack of time one is compelled to adhere to the 
More conventional methods of selection and yet does not want to do 
Without a systematic observation of behavior.” Among the topics are: 
‘Are Wars Avoidable?” “Modern Dance,” ‘Alcohol and Nicotine,” 
“Coeducation,” and “Corporal Punishment.” Factors to be considered 
in the evaluation are: Is the examinee im rapport with the group? Does 
€ respect the opinion of others? Does he give the other fellow a chance 
to talk? In all, the group discussion is seen as a test of social attitudes. 

Specifically, the group discussion is used at the Teachers College 

ddagogische Hochschule) in Kiel under Mierke,” the former director 
ë Personal communication. 


6 . . 
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Personal communication. 
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of Naval psychology, who considers one of the merits of the procedure 
to be that nonpsychologists can become reasonably well trained in its 
application. Another teachers college where the group discussion is 


S, stated that he was greatly impressed by 
them and their possibilities and that they were superbly handled by 
Professor Ruppert. In an interview with the present writer Ruppert 
explained that the group discussion is used for the appraisal of per- 


sonality and social attitudes. His preferred topics are “The Ideal 
Teacher” and “What Difficulties 


bout eight candidates, two to three 
, and these have a table in front of them 


e discussion, Ruppert had been an 
uring the war.’ 


might be that it Was si 
the group discussion metho: S aspects of spontaneity, fluidity, 
and democracy, did least fit into the Prevailing simplified conception 
3 Since this paper was completed it has b > iscussion is 
A 0 ecome known that the roup discus: 
being used for the assessment of officer candidates in the newly ected West-German 
emergency police, (Scharmann, T. Bericht über Psychologische Untersuchungen bei 
den Auswahllehrgängen der Bereitschaftspolizei in Traunstein Psychol. Rundschau, 
1951, 2, 115. x 
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of the German scene, particularly as it appeared under the Hitler 
dictatorship? In that case we would have an example in the field of 
social psychology of the frequently noted mechanism of maintaining an 
original conception by overlooking elements which would disturb it. 
A paper by Jennings (13) gives an eloquent illustration of the 
mechanism by which stereotypes are protected. ` She states: 
As we study the situation tests used by the military psychologists in Germany 
under the Nazi regime . . . we note that not one of them allows the individual 
Scope and variety in solutions, nor gives him a chance for personality ex- 
Pression per se.... He is never placed in a setting where he has opportunity 
to develop a relationship between himself and specific other persons . . . nor in any 


situations specifically constructed to be meaningful to him as a particular in- 
dividual... Under the Nazi regime, it may very well be that the psycho- 


logical climate could ill afford to encourage spontaneous expression either in its 
experimental program or its regime as a whole. (13, p. 191). 

Jennings sees complete consistency between psychological methods and 
Political climate. 

A Actually, however, any social phenomenon is complex and very 
likely to include inconsistencies. Recently, an entire symposium was 
devoted to the problem of inconsistency in the social attitudes and the 
behavior of one and the same individual (8). One of the conclusions 
reached by Chein was that “The first step toward improving the 
quality of research in intergroup relations is the awareness of con- 
sistency-inconsistency as a pertinent dimension” (7, p. 52). If in- 
consistency regarding social behaviors is such an important factor on the 
individual-psychological level, how much more must we be prepared 
for inconsistencies on the institutional-sociological level of an entire 
nation. The discovery of an existing inconsistency, while disturbing to 
Stereotypes, is highly welcome to those interested in changing a given 
attitude or condition, because the inconsistency affords a basis for any 
attempt to bring about change (7, p. 59). 

The discovery of an inconsistency also presents a challenge for closer 
examination. With regard to the present situation we find that the 
Nazi regime was not as completely totalitarian as it appeared. Military 
Psychology was not particularly Nazi, and relatively few psychologists 
were members of Nazi organizations. That is not to say that those in 
charge were not solid militarists; but the minor psychologists were not 
Necessarily even that. Actually, the type of people military psychology 
attracted earned it the nickname of “internal emigration.” Its partial 
dissolution during the war may well have been caused by the smoldering 
Conflict with the Nazi party and principles, as many of these psycholo- 
ists have claimed. In fact, the Air Force, which stood most strongly 
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under Nazi influence, dismissed its psychologists first; next came the 
Army. The Navy, which remained most autonomous, retained its 


psychologists to the end of the war. The Navy was also the most 
faithful user of the LGD. 


Summary 


The leaderless group discussion test has received increasing attention 
in Anglo-Saxon countries since World War II through its very satis- 


idity. Available correlational research re- 
garding the technique is stil] scanty, 
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COMPUTATION OF THE LEVEL OF SIGNIFICANCE 
IN THE F-TEST 


C. J. BURKE 
Indiana University 


Frequently, the psychological experimenter expresses dissatisfaction 
with the ordinary table for interpreting F-ratios, This table gives the 
values of the F-ratio which are required for significance at the .01 and 
-05 levels, but, unlike the ¢ and x? tables, interpolations for values below 
the .05 level are not Possible. Faced with a value of F which is not 
; the experimenter often wishes to estimate 


One way of resolving this 


adequate representation 
han a page. In spite of the extensive 


rather frequently, were it not for the fact that an extensive table of an 
intimately related distrib: 


: ather widely used treatises by Cramèr 
(1), Wilks (3), and many Others. In ¢ e present Paper, the results of 
this theory will be Summarized in a form which ig mathematically less 
formidable than the usual presentati Following the presentation 
in the calculations are illustrated by 
Psychologica] statistician who is faced 


ey — 


, 
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THEORY 


With the quantity which we compute as F is associated a probability 
distribution from which the probability that a value of F selected at 
random lies between any two given values can be calculated. We shall 
symbolize this distribution in its cumulative form by Gr, r, (F), where 
7 and rz are the number of degrees of freedom respectively associated 
with the variances in the numerator and denominator of the F-ratio. 
(this means that rı will actually occur in the denominator and r in 
the numerator of the F-ratio, since that ratio is obtained by dividing 
variance estimates). If we are given a specific value of F, denoted by 
Fo, with specified values of rı and rs, the probability that any value 
of F selected at random will be smaller than Fo can be calculated from: 


P(F < Fo) = Gr73(Fo) - {1] 


‘The ordinary F-table gives the values of Fp for each combination of 71 


and 72 values which makes the probability equal to .99 or .95. If we 
wish to work at levels of confidence other than .01 or .05, the table is 
of little use. 

Because the basic definition of F involves the ratio between two 
values of chi-square, the reciprocal of F also has the F distribution, but 
with the order of rı and ra reversed. Hence, 


a] eal 


But, from the nature of reciprocals, 


1 1 1 ) 
—s—)= = Fo). = Ganl): [3] 
de = 7 scien NE iG 
Also, since the distribution is continuous, 
P(F = Fo) = P(E > F) =1— P(F <£ Fo). ` [4] 


From [1] and [4], 
j P(F = Fo) = 1 — Grnr(Fo). [5] 


The combination of [3] and [5] yields a relation between the two cumula- 
tive distribution functions: 


Gran (=) = 1 — Gyr,(Fo)- t61 


Subsequent use will be made of equation [6]. It is well known (3, 
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pp. 114-115) that there exists an intimate connection between the 
F-distribution and the incomplete beta-function tabulated by Pearson. 
If we sample at random from an F-distribution and convert each value 
of F obtained to a value of x according to the formula 


Tı 


, [7] 


the values of x obtained will range between 0 and 1 and will have the 
distribution tabulated by Pearson. 


selected, a value of x, denoted by xo, can be computed from 


— Fo 
Xo = = [7] 
7i 
1+5 F, 
12 
Then 
Ple Sm) = PIF < Fo), [8] 


The probability on the left of 
The cumulative distribution 
T,,9(x)! so that 


[8] can be obtai 


ned from Pearson's tables. 
function of x i 


s written symbolically as 


Pl S a4) = ial i 
where 
p=Ż i 1=Ż. [10] 
From [1], [8], and [9], 
Gala) = Ipal). an 


; $ 
Pearson’s tables give values of T,,4(x) for various values of p, q, and %, 
such that g<p. This restriction on values of p and q means that we 
must consider two cases, 

Case 1. 1,212, (p29). We are given a value Fy and seek to compute 
1 The notation here employed differs slightly from that used by Pearson, but the 
correspondence between the two notational Systems is obvious and should cause no 
confusion. 


When a given value Fy has been ` 


s a > To 
eee 


+ 


ae 
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its level of significance [1—G,,,r,(Fo)]. We calculate p, g, and xo from 
[10] and [7’]. Then we look up the value of Ty,q(xo) in Pearson’s tables. 
This value is G,,,-,(/o) according to [11] and hence we obtain the desired 
level of confidence by subtracting this value from unity. 

Case 2. rı<ra (p <q). Again, we are given a value of Fo and desire 
the value of 1—Gy4,r,(Fo). If we follow the method outlined in case 1, 
we are unable to find I>,9(x0) in Pearson's table since values for p<q 
are not tabulated. To get around this difficulty, we make use of the 
fact that the reciprocal of F also has the F distribution. We calculate 
Xo according to: 


EOR [12] 


x» = 


For the reader who is familiar with the beta-function, the significance 
of the change from formula [7] to formula [12] will be clarified by noting 
that, if x is calculated from formula [7’], the quantity on the right of 
[12] gives 1—x. Thus, changing 1 and rz in the F-distribution changes 
$ and q in the beta-distribution. 


en 
1 
Gras È) = Ip,q(so) [13] 
where 
p= and a= [14] 


With equation [14], P24 and the value of Tpiq(x) can be found in 
Pearson's table. From [13] and [6], we have 

oe Gryra(Fo) = T5,q(0) [15] 
so that the value of Ip,q(xo) is taken directly as the level of significance. 
COMPUTATIONAL EXAMPLES 


ee f Fo=1.30 with degrees 
Case 1. . Example 1. We are given a value of Fo 7 
of freedom AEN and pa) associated with the numerator and denominator, 


respectively, According to [7’], we calculate xo as 
(1.30) 


Xo = 
30 
— (1.30 
EETA ) 


= .673, 
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and p=15, g=9.5 from [10]. From Pearson (2, p. 240), we obtain 


Tys,9.8(.670) = .713 
Ths,9.5(.680) = .748. 
By interpolation cane ood 
Hence the level of significance is 1—.724 =.276, 


Example 2. Given Fo=1.50, 11=27, r2=25, find the level of significance. 


27 
1+ 95 (1.50) 


from [7’], and p=13.5, 9=12.5 from [10]. From Pearson, we obtain on page 
278 (q=12) y ; 

Tiano(.610) = .815 
Th3,12(.620) = .842 


and on page 288 (q=13) 


Tisna(.610) = .765 
Iu.12(.620) = .796 


Tisaa(.610) = .870 
Ti3,13(.620) = .891 


At this juncture, interpolation with res 


Tisas(.610) = .829 
Th41s(.620) = .855. 

pect to three variables is apcere Ta 
obtain really accurate results, higher-order interpolation formulas shoul 


used, but for most purposes, linear interpolation will yield sufficient accuracy. 
Interpolating first with respect to g, we obtain 


Tianz.s(.610) = 842 


Tis.12.6(.610) = .797 
Tis,12,6(.620) = .866 


Tin2,s(.620) = .826. 
Interpolation with respect to p yields 


Tis.s,12.8(.610) = .820 


Tia.5.12.5(.620) = 846. 
It should be noted that the in 


terpolations with respect to p and q can be done 
in one step: 
m8 15 107 z 
Tis.5,12,5(.610) = SRA SO 165-4 829 = zaw = .820 
Tis.s,12.5(.620) = 842 + .796 + 891 + 1855 2 3.384 = 846 
4 4 
Finally, 


we interpolate with respect to x9 to obtain 


Tissu12,3(.618) = 841, - 

Hence, the level of significance is 
Case 2. fı <r2. Example 3. 

and ra=75. Using equation [12] 


1—.844 =.159, 
We are given a 


value of Fy=1.50 with =25 
ı we have 


== 
Nt SS a) ee ae: 
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AE) 
_ 25 \1.50 


0 te SLI 
> 
1 — | —— 
+35 Ga) 
and fi = =42.5 n E ; 
. fo u, p=37.5, g=12.5. From Pearson's tables on page 285 (q=12), 


667 


Ts7.12(.660) = .0678 Tyg,12(.660) = .0564 

Is7,12(.670) = .0886 Tsg,12(.670) = .0748 
and on page 294 (q=13), we obtain 

Taz,13(.660) = .1027 Tsgaiz(.660) = .0870 

Tyz,13(.670) = .1313 Tys,13(.670) = .1126. 


Interpolation with respect to p and g yields: 
0678 + osit .1027 + .0870 = 0785 
0886 -+ .0748 + .1313 + -1126 = 1018. 
Fi $ 
inally, interpolation with réspect to xo gives 
Taz.5,12.5(-667) = .0948. 


In 1 H . . . 
Miter 2, no subtraction is necessary as this figure gives the level of significance 
y. 


T37,5,12,5(.660) = 


Ts7.5,12.6(.670) = 


SUMMARY 


ee 2 paper, the well-known theory by means of which the signifi- : 
rie ot any obtained F-ratio can be obtained from tables of the in- 
mplete beta-function is summarized. Computational examples are 
ee which can serve as models for investigators interested in 

ermining the exact significance of values which do not occur in the 


Ordinary table for F. 
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ON THE USE OF LATIN SQUARES IN PSYCHOLOGY 


QUINN McNEMAR 
Stanford University 


The purpose of this note is to attempt a clarification of two aspects 
of the latin square design which seem ina 
expositions written primarily (2, 4, 5, 11 
gists. First we shall consider briefly th 
latin square design might be useful, and second we shall point out the 
statistical assumptions which must be met. Then we shall face the 
implications of the latter for the former 

To facilitate the discussio: 
represented by the accompanyi 


n, suppose the agricultural situation 
ng square, in which the letters stand for 


Rows 
Lee B 4 
I 4 D B ¢ 
Columns II B A € p 
ME C Bpi A 
IV D E A B 


; F once in each column. The object is to 
average out possible fertility differentials from row to row and from 
column to column. With soil 


controllable. © The letters are assigned to “treatments” (dosages, 
methods, conditions, etc.) while the rows and columns typically stand 
for subjects and order of testing, Variations due to subjects and due to 
order (practice or fatigue) are consequently balanced as regards the 
treatments, and the statistical anal 

the error term used for the F 


ratio does not incl 
with subjects and with order, 


ier -red 
ude variation associate! 


The latin square was not invented for the purpose of providing 4 
means for taking care of variation due to easily controlled variables: 
398 


ysis capitalizes on this fact in that 
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&g., illumination. However, the design can be used for situations in 
which the columns and rows need not represent uncontrollable sources 
of variation. Either the rows or the columns or both can stand for 
factors which are deliberately varied for the sake of testing hypotheses 
regarding their effects. That the latin square design may be used in- 
gd of the so-called factorial design seems to have been overlooked in 
A expositions for psychologists. As early as 1937, Fisher, in his The 
oe of Experiments (3, section 35.1), mentioned the possibility. 
re recently the idea has appeared in books by Kendall (7), Cochran 
een (1), and Mood (9). Stated very briefly, a latin square design 
Caines : properly arranged observations may be used in place of a 
64 aes three-way analysis of variance (factorial) design requiring 
in Tvations; 25 observations may be used instead of the 125 needed 
a three-way analysis with five levels for each classification (or factor); 
and so on, 
hoe each factor must involve the same number of levels to 
lesign 1e substitution of a latin square design for a complete factorial 
stand f os equally obvious is the fact that letters in such squares 
the thane, evels on one of the factors. This use of a latin square cane 
error ‘in of hypotheses regarding all three factors. As usual, t è 
nlike tE is free of variation due to the three factors under study. 
Cannot ie three-way analysis of variance, the interactions 
Place of 3 P The chief advantage of the use of a latin sause in 
important actorial design is that fewer observations are require a 
ih Consideration when the securing of an observation 1s costly. 
Mixed = been implied above that the latin square is prmieibls hs 
e oaan ne the rows (or columns) standing for a a8 
lable Pe ay while the columns (or rows) stand for an wee ‘ i 
the latin E e the effect of which needs to be balanced. ee 
if it Were ee would seem to be a flexible design, which it w 
Bee i. or the matter of assumptions. wus ee fet 
Normally q; w the usual assumption that the observations ae 
that Y distributed populations with equal variances, 14 75 also ass: a 
e ear chons are zero. For some reason or other the a ene E 
this Seco a latin square in psychological research have Pi) adel 
Nearest E and fundamental assumption. Though Granti Nu 
tion ar o Pointing out this assumption when he says that neces 
Of the. Confounded, cannot be assessed, and “may influence <a gui 
for meno term,” he fails to make it explicit. One searches i 


R entio: $ ` a jatin squares 
mM Fq n of this assumption in the 30-page chapter ee arenes 


Warde’ ge ch 
“rds" recent book (2). The assumption is hinte 
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Design (3, section 35.1), while it is directly implied in the mathematical 
formulations of Cochran and Cox (1, pp. 41-42), of Mann (8, p. 77); 
of Mood (9, p. 340), and of Wilks (12, p. 190). 
near Basic English: “all interactions are assumed 
What is the possible consequence of failure to 
From the viewpoint of statistical theory 
from latin squares do not follow the F distri 
cant” F’s will be obtained when the assum 


Mood also puts it in 
to be zero.” 

meet this assumption? 
it simply means that F's 
bution—too many “sigusfi- 
Ption is not met. This will 


in lieu of a complete factorial desig: 


Journal of Experimental Psycholo 
studies involvin 
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THE GENETICS OF SCHIZOPHRENIA: 
REPLY TO PASTORE: 


LEWIS A. HURST 
Weskoppies Hospital, Pretoria, South A frica 


The two main technical sources of Pastore’s errors in his criticisms 
of Kallmann’s The Genetics of Schizophrenia (4) are: 


1. Ignorance of the more recent e 


genetics and the conceptual framew. 
thereon. 


2. Ignorance of certain special sta 
genetic and population studies evolved 
The acclaim accorded t 
Haldane at the Internatio 
1939, in the face of their fo; 


Xperimental developments in 
ork of physio‘ogical genetics erected 


tistical techniques fèlevant to 
chiefly in Germany. 


© Kallmann’s work (1, 5) by Hogben and 
nal Congress of Genetics at Edinburgh in 


umsily 
Hogben an 


ithout any experimental verifica- 
mental defective or genius of an 


1 Pastore, N. 
1949, 45, 285-302, 


402 
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peels pa dea padi lyri ner ep 
breeding experiments. ny e AH OS ODM ed eron 
me oe vee associated with the name and work of T. H, Morgan, 
physical wh in — the location of Mendel’s hypothetical units on a 
marsin whisk ‘i he chromosomes, and in certain species the construction of 
ani ch the genes responsible for specified traits were assigned positions 
ative to one another on the individual chromosome pairs. 
ee erg stage, that of modern physiological genetics, is associated with 
mentAL ut ya work of €oldschmidt. Goldschmidt's experimental develop- 
ee sn drew attention to the following fact: the biochemical processes 
rest of mtd rom a partigular gene pair or set occur in the environment of the 
coal i organism, which is the result of the biochemical processes originating 
ak: e h other genes of that organism. It is clear that asa result of chemical 
tether aa the processes initiated by the gene pair under consideration may be 
pence E inhibited, or modified by the processes deriving from the other 
am 2 ence the recognition, that the genotype, i.e., the sum total of all the 
tine genes of the fertilized ovum, is seldom fully manifested in the 
seat ype, defined by Kallmann as “manifest features of an organism, repre- 
ck ng the end product of the development and appearance of all inherited 
aracters in the individual.” Hence, also, the concept of modifying genes or 
ral and the concept, so very important in modern genetics, of penetrancy, 
hich denotes the percentage of cases in which the trait associated with a 
Particular pair or set of genes becomes manifest in the developed organism. 
Ee obverse of this concept of penetrancy is the modern tendency in genetics 
hae genetic predisposition, which carries with it a recognition that, few 
th 8 being fully or 100 per cent penetrant, the possession by an organism of 
N€ requisite complement of genes for a given trait does not imply the invariable 
jp pearance of the trait in the fully developed organism, but appearance only 
a certain percentage of cases. In the sphere of the clinical entity with which 
We are concerned, viz., schizophrenia, the concept of constitution (and con- 
Stitutional resistance) has, as its genetic correlate, modifying genes, which 
reduce the penetrancy of the single recessive gene pair responsible for the 
hereditary predisposition to schizophrenia from 100 per cent to about 70 per 


Cent, as Kallmann has shown. 


t he is living mentally in stage 1 


It is clear from Pastore’s article tha l i 
dern physiological genetics, 


of the history of genetics, not in stage 3, mo l 
and that is why he fails to understand Kallmann’s work. This appears, 


tnter alia, from his naive reference, of which he is oblivious of any 
need for qualification, to ‘“Kallmann’s Mendelian outlook.” 

As regards the statistical methods evolved in relation to human 
8enetics, a full exposition and application to schizophrenic material 
=a to be found in Kallmann’s The Genetics of Schizophrenia. They are 
ao with expectancy figures as opposed to net figures. Here A 
th n only name the methods and indicate their general rationale. A 

e€ methods take cognizance of the fact of whether the relative in 
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r period 
tion has not reached, has reached, or has passed the hap Le E 
Fa ote anifestation of the trait under consideration. x T 
E 5 Tea this is taken as from the fifteenth to the or n ae, 
ee exposition of Weinberg’s abridged sien es a 
Uan | ly half of persons who were be 
u ingly, we counted only ha p w ae 

nee and forty-four at the end of our statistical control 

a 


Ider were counted in full, while bee 
before the age of fifteen were omitte : 
morbidity statistics claim greater ac 
method in that they do not gee. 
in the danger period of manifesta 


‘hod 
od, and Schulz’s double case ae 
(especially p. 147), accor ae 
theory. In Weinberg’s proband me 


thers of a proband should not be selec 
they are Carriers of the schizophre of 
trait.” Weinberg’s double pr “employs only ae ae 
i » counting them by means 0 heir 
proband entity and reckoning th 


Similarly, 
which is used 


Sea tea ee 
exogenous origin if it he 
x ? - \ccordingly, if the percentages 

ary trait in the total 


‘ which 
lt ir Survey agree with the figures v 
ame statistica] metho 
or more trait carriers, it į 


it is high} 
investigation is biologi 
by heredity, 


? The page references cited in this article are to Kallmann’ 
pbhrenia (4). 


a 


oat 
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Kallmann outlines the mathematical techniques evolved by Wein- 
berg and by Schulz to deal with the factors complicating the a priori 
method in the case of schizophrenia; these factors are that “we are 
dealing with a late developing and not completely penetrant trait, and 
a material which comprises a collection of diseased individuals and is 
Ron selected directly from the general population.” In the section 

The Genetic Relation between Schizophrenia and Tuberculosis” 
(chap. VII), the G and T methods are differentiated. In the former 
the tuberculosis mortality rates are related to the totals of observed 
individuals, while the T method deals only with the sum of all deceased 
Persons as a corrected rate of reference. 

This brief survey will give some notion of the diversity and com- 
Plexity of the statistical methods employed by Kallmann, of which his 
critic shows little if any grasp. 

It it now time to answer the detailed criticisms preferred against 
Kallmann’s work, 


Establishing the Diagnosis 


1. The necessary limitations of a study in human heredity designed to in- 
clude adequate numbers of ancestors and descendants is appreciated as clearly 
by Kallmann as by his critic. Kallmann, moreover, emphasizes the need for 

urther studies in many directions. k 

2. The clinical records of a leading German metropolitan mental hospital 
at both extremes of the quarter-century referred to were of a standard to 
Permit satisfactory objective assessment, by a modern investigator, of the 

lagnoses, 

3. The clinical content of schizophrenia was identical at the beginning and 
end of the quarter-century referred to; the only change was that of name—from 
€mentia, praecox to schizophrenia. > $ : 

Institutionalization is by no means a necessary feature in the diagnosis 
of Schizophrenia. i 

5. The exact clinical status and nature of the “doubtfuls” is clearly por- 
trayed for those who take the trouble to read Kallmann’s book (especially 
P. 15). Kallmann’s scientific honesty is so strict that his “doubtfuls” probably 
Contain a high proportion of schizophrenics. Aa ; 

|. 6. No statistical error is introduced by Kallmann’s division into * defi- 
tes” and “doubtfuls”; the distinction is carefully maintained both in the 
tables and in the text, for the first-hand inspection of the readers, and the 
Oubtfuls” were not included in the calculation of final figures. Kir 
face Whether the ‘“doubtfuls” will become “definites” is an idle question, 
"dicating a lack of understanding of the statistical methods used and of scien- 
i € procedure in general. To quote from Kallmann (p. 15): “However, aa 
ca umstance did not lead to their being reinstated in any of the princip: 
tegories after they had once been dropped for clinical reasons.” fs 
- As regards the statistical points introduced irrelevantly into this section 
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5 5 as 
by Pastore, the criticisms that eight of the secondaries have been AT a 
rola and that three secondaries were counted twice, are refuted by 
ete aN of the statistical techniques so lucidly 
book. i 
9. From my own prolonged observatio 
course of trips with him in New York State 


' 
set forth in Kallmann’s 


of probands is as thorough, and 
, as in the case of probands them 


Sampling 


1. Perusal of The Genetics of Schizophrenia and a study of the tables er 
convince the reader that Kallmann includes in his sample the relevant nn 
characteristics, such as the distribution according to the form of schizophrenia, 
which his critic alleges 


he omits. 
2. The belief that aged schizophrenics w 


decades have remissions shows Pastore’s ign 
entity under consideration, Any effect tha 
Precisely nil. Even if such a factor existed, t 
as a selective factor is obscure, 

3. Kallmann excluded onl 


ho have been institutionalized jor 
orance of the clinical aspect ot i A 
t such a factor could have is t te 
he reason for Pastore's regarding ! 


psychosis was clearly best classi 
(e.g., alcoholic Psychosis), 


ific honesty j 


~ An answer to the criticism nes 
Kallmann’s book: “The investigations of their heredity and oe 
t proband groups, and even produ 
series of secondary cases” (p. 15). a 
5. That childre fertile Parents is an axiom, oe 
Selective factor, h investigation into illegitimate fertility was mact 


1- 
te fertility was drawn (pp. 5 


a 
purposes, Fe 
groups of schizophrenia) is 
mann in his statistical analysis, po 

e inadvisability of dividing ti i -i 
numbers too low for statistic 


maximal subdivision undertak, 
page 21 Kallmann explicitly ri 
terial into too many subgrou 
liability. 


en by Kall 


PS, to avoid 


$ > ——~} 
—— o. 


SB. 
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Tabular and Statistical Presentation of Data’ 


ie Ran has already been said to indicate how well versed Kallmann is 

ae istical method, notably the specialized statistical techniques applicable 

uman genetic problems. 

ie I have studied Kallmann’s tables (including Table 10) with 

S ne t oroughness, I am unable to agree that there are any incorrect titles 

percentages with a wrong base. 

m ie _Pastore’s drawing attention to the discrepant distributions of the number 

a schizophrenic children, according to the form of schizophrenia in the proband, 

tea f om the data in Tables 34 to 37 and those in chapter V, rests on his 

ta T fellen into the grave error, which he perpetrates so frequently, of failing 
iscriminate between net and expectancy figures. 

4. The numbers included in the subgroups are invariably given, in addition 
to percentages. 

m 5. Where, in certain tables, cell entries are small, they are never used for 

ablishing statistically significant similarities or differences. 

m 6. Most careful study has failed to reveal to me any instances of the alleged 
Overlapping categories.” They are a fallacious postulate of Pastore, as will 
e explained later. 

; T Two cases, and not one as alleged by Pastore, are characterized as in- 
ne by Kallmann (case 60, p. 182, and case 89, p. 191). Perusal of the 

Cinical descriptions of these two cases provided by Kallmann indicates clearly 

that although not advanced cases they are certainly definite schizophrenics. 

x 8. The criticism that in selecting final expectancy figures, where differential 

Choice arose, Kallmann consistently chose the higher figure and that he re- 

jected the more accurate method on the grounds that it was more complex is 

Simply untrue, Kallmann’s criticism of Ilse’s method is on purely logical and 

faathematical grounds, which he sets out, including Strémgren’s arguments 
or finding Ilse’s technique unsatisfactory (p. 142). ' 

9. Kallmann sets forth clearly the expectancy figures for the three main 
Statistical techniques employed, both in the body of chapter IV and in his con- 
Clusions (conclusion 6, p. 163). Similarly, the reader is given, at first hand, 
igures regarding ‘‘definites’’ and “doubtfuls” on which to base an opinion. 

or his own decision on these points Kallmann gives clear logical and mathe- 
matical reasons. 

10. Pastore’s claim from his own discrepant distribution as to the sub- 
Broups of schizophrenia from that given by Kallmann, and his allegation niet 
there is a discrepancy between the biographical and tabular information on the 
incidence of children of female simple schizophrenics, are based on his failure to 

Istinguish between net and expectancy figures. Pastore generales ior the 

f eged error in the expectancy table for children of female simple schizop nant 

the unreliability of other of Kallmann’s tables, when the error is really his. 


Evaluation of Kallmann's Major Conclusions* 
P Although certain of Kallmann’s major conclusions are included in 
1S critic’s list, the principle of choice appears to have been that they 


' 
? The numbering in this section does not correspond to Pastore’s. 
pegs oz ` 
The numbering in this section corresponds to Pastore’s, with an additional point 7 
g 


in 3 5 
reply to his peroration. 
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are those the critic thought he had refuted, rather than those resulting 
from systematic selection of the major conclusions of the work. 


1. Kallmann makes it quite clear, in the instance alluded to, that the 104 
figure refers to the number of probands who had a schizophrenic parent an 


among the ancestors, On p. 164, in con- 
clusion 14, he writes: “No more than 10.4 Per cent of the proband-parents 


efinitely schizophrenic.” 


ear group in the environme: 
impairment of “family structure” 


e resulting from the later breakdown of the 
schizophrenic parent, i 
In contrast to this, Kallmann’s bi 


to by Pastore in treating 
i relationship have already 
nt introduced by Pastore is that t 


Pir 60 on pa 168 : headed prob? 
ability of Schizophrenia in Proband Siblings” Fit Sat, ee eee 
ion of data are probably the 


tuberculosis are that the schi 
and that the selection of the 16.4 Per cent 
inadmissible grounds of choice because of th i 5 aCe 

peak e lesser complexit: of the less a‘ 
curate statistical method, We have already refuted both these contentions 1” 
different contexts. 


| 
| 


| 
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_ (b) The allegation that Kallmann did not set forth the reasoning that led 
him to infer that there is a genuine gene-coupling is simply untrue. On page 
246 there is a table (76) summarizing the salient numerical data, and on page 
247 he sets forth his argument as follows: 


1. the mortality rate from tuberculosis is highest in the descent group having the 
highest expectancy for schizophrenia, namely, among the proband-children; 

2. the frequency rates for both disease groups in the other categories of blood-rela- 
tionship decrease gradually; 

3. these declining curves take an almost completely parallel course. 

The correspondence between the two series of figures is so far-reaching that it entirely 
Precludes coincidence, and even exceeds the possibility of purely numerical correlation. 
How extensive this agreement actually is, may be demonstrated beyond question by the 
i of the proportion between the respective frequency figures. We then see 

at: 

4, the ratio between the figures for proband-siblings and proband-children is prac- 
tically identical, both in expectancy of schizophrenia and mortality from tuber- 
culosis, and comes to 0.7 per cent in both cases; E 

5. even the corresponding ratio between grandchildren and 
ranges only from 0.26 per cent to 0.36 per cent. 3) 

This mathematical result forges the last and most important link in the cham ot ea 
Systematic taint-study in the descent of our probands. It allows hardly any other inter- 
Pretation than the assumption of the closest biological relationship between the predis- 
bosition to schizophrenia and tuberculosis, AND above all refutes the possibility of an _ 
explanation on the grounds of similar manifestation conditions in both disease groups. 
At the very least, it indicates a definite gene-coupling between the tendencies to these 
‘Wo diseases, points to an identical pattern of heredity, and confirms the conclusion, 
Partly established by our previous results, that both schizophrenia and tuberculosis 
represent recessive genetic factors. 


children of probands 


(c) The calculation of the expectancy figures for schizophrenia amd for 
mortality from tuberculosis was based on the same group of persons. It shows, 
Moreover, a lack of understanding of scientific and statistical method to gup 
Pose that the same group of persons is necessąry to demonstrate gene-coup ne; 
ties) the case of mapping the chromosomes of Drosophila where a numbe 
ol different samples were employed. “ite x 
Kalin (a) It is Pathetic to read Pastore’s statemen that ) a striking T 

allmann’s investigation (not brought out by Kallmann) 1 et 
1° offspring of rakaa: developed only schizophrenia and noh TA eee 
en a whole chapter of twenty-four closely printed paro d Schizoidia in the 
of Psychopathologic Traits Other than Schizophrenia va L Kallmana's 
ascendants of the Probands” appears in Kallmann S bie ton N 
antral conclusion from the considerations adduced in this Cs RRN 
ci lere are absolutely no biological or hereditary relations between 
rcle of schizophrenia and the other abnormalities. E 
It is my duty to draw attention to the crudi 3 a x 
formulation “the offspring of probands developed only, pee ea 
ther Psychosis.” The point at stake is whether the nadene a a n E 
spa ders (making due allowance for selective factors) is any hig 
Ng of schizophrenics than in the general population. 
phrenics than in ge p ee 
(o) Pastore gathers that the offspring of probands develop, on the average, 


y and inaccuracy of the 
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the same form of schizophrenia as the parents. This statement further E 
creases one’s growing conviction that Pastore has not read The Cen 
Schizophrenia with understanding. $ Kallmann’s actual conclusion is ol 
only about half of the schizophrenia in children and grandchildren o: i 
probands correspond to the disease form of the related probands.” The ev 
dence upon which this is based is summarized in Table 56, and the arg 
against different hereditary predispositions for the various schizophrenic su 
groups is found on pages 149 and 150. Sse 

(d) Pastore states that there are sex differences for such hereditary a è 
dispositions. He apparently lacks the genetic knowledge to specify whether h 
is postulating sex-linkage or sex-limitation. Suffice it to say that Kallmann, 
after adducing a vast array of numerical data, concludes: 


The percentages for schizophrenia and sch 
children, reveal such 


according to the sex of the proband (p. 109). 


A more-detailéd statistical analysis of this point is to be found on page 124. 


Summary on Pastore’s Review 


Even had Pastore Proven all |} 
of faux pas through ignorance of 
his sweeping generalization (whe 
systematic, 
Proportions 


his points instead of making a series 
genetic and statistical methodology: 
teby he sets at nought a thorough, 
hiatrically enlightened study of suc 


x . the 
ne has succeeded in showing up ing 
of Pastore's criticism of the minutiae, resulti 


lines (genetic ideology and popula- 


In concl 
salient findi 
studies (twin-family) in schizophre 
a general summary statement of con . y f other 

i i clu es O: 
workers in this field, Sions from studi 

1. Kallmann’s lat 3 A (a) 

: p Schiz ‘ rculosis. \& 
Schizophrenia. In November, 194 “ae me pubera 


eee 
— p 
es 


N 
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in all ways the salient findings of his German study, on which The Genet- 
ics of Schizophrenia was based. One of the conclusions of this paper— 
namely, that the genetic theory of schizophrenia ‘‘is equally com- 
Patible with the psychiatric concept that schizophrenia can be pre- 
vented as well as cured’—may appear paradoxical to those unac- 
quainted with the concepts of modern physiological genetics. So far 
from equating the notions of heredity and irreversibility, this science 
shows how by the identification of the organic, biochemical substratum 
of hereditary and constitutional anomalies, a direction is given to 
research, which now has a tangible, more limited field upon which to 
Concentrate. Replacing the hereditarily deficient chemical in diabetes 
Mellitus is a case in point. Viewed in this light it will be understood 
how heredito-constitutional abnormalities may be regarded as holding 
out a better prospect of ultimate cure than psychogenic troubles, which 
are at the mercy of an environment which for the individual can never 
wholly be controlled. The heredito-constitutional view of schizophrenia 
has already borne fruit in the realm of practical application to therapy. 
Not only does it offer a rationale for the efficacy of shock treatment in 
terms of strengthening the functional efficiency of the reticulo-endo- 
thelial system, which is thereby better able to protect the brain against 
noxae (possibly endocrine in nature), but it also explains the effects of 
exercise in the open air and of weight regulation on the progress or 
arrest of schizophrenia. Kallmann has developed this theme in certain 
recent papers (7, 8, 9)- : , 

(b) ohne oe articles (10, 11) written by Kallmann in 
Collaboration with David Reisner, head of the Bureau of Tuberculosis, 
New York City Department of Health, confirm Kallmann $ earlier 
conclusions as to a specific hereditary predisposition to tuberculosis, 
and elaborate the particulars of a multifactorial genetig mesban 
modifying the resistance to this disease. The material iae 
comprised 657 twin pairs and their families, from hospitals and c ae 
in the State and City of New York, reported over a period of abou 
five years. a 

2. The findings of other investigators. The following is a — 
Statement of the findings of other investigators confirming t ; : 3 
rectness of Kallmann’s genetic view of schizophrenia: (a) No Som “A 
Survey has hitherto yielded a general expectancy rate for iw j 
of over 1 per cent; (b) no study of a representative group of tients 
tions of schizophrenics has failed to yield a significant increase ! 


e 
Xpectancy rate. 
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CORRELATION VERSUS CURVE FITTING IN RESEARCH 
ON. ACCIDENT PRONENESS: REPLY TO MARITZ 


MILTON L. BLUM anp ALEXANDER MINTZ 
City College of New York 


À Maritz (3) states that the technique of correlating accident records 
in two successive periods is indispensable as evidence of accident 
Proneness, He suggests that the fitting of theoretical Poisson and 
Negative Binomial distributions is not an adequate criterion of the 
absence or presence of differences in accident proneness in a group. 
There are certain weaknesses in this position, and a clarification is 
demanded. To reiterate the major points of our earlier paper (4): 

1. Personal accident proneness, a component of accident liability, has been 
Overemphasized. 
ate aoe Pa be demonstrated by a method w 
Pie sani could be attributed to differ 

= und to be 20 per cent to 40 per cent of the tot: 
accident records. 

3. This method is based on the use of univariate distributions. 


We agree with Maritz that a good Negative Binomial fit does not 
prove the existence of differences in accident proneness with mathe- 
matical certainty. We never said that it did. It is doubtful whether 
anything is ever proved with mathematical certainty in empirical. 
Sciences, 

: The issue raised by Maritz is that the correlation technique is in- 
dispensable in the establishment of accident proneness and that the 
evidence from a univariate distribution is invalid. We strongly dis- 
agree. We shall show that the two techniques give much the same 
information and, therefore, either can be offered as evidence for acci- 
dent proneness. In fact, neither is wholly conclusive. Detailed histories 
of individuals’ accident careers should be better than either. 

Maritz views correlations as the “direct technique” of establishing 
differences in accident proneness. His claim is that “the most direct 
Method of establishing proneness in a group of people all of whom 
Ought to be exposed to the same environmental risk, consists of splitting 
a lengthy period of observation into two periods and correlating the 
Tequency of accidents per individual for these two periods. This 
Statistical technique is nearest to the psychological definition of acci- 
dent proneness.” He attempts to show that this technique may con- 
tradict conclusions based on univariate distributions. His evidence is 
based upon two hypothetical distributions and a previously unpublished 
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hich reveals the extent to 
ences in accident liability, 
al variance of 
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distribution by Adelstein. One of his hypothetical distributions re- 


istributions to be correlated, and for a 


nt records shows only that it can be 
ed balls from enclosed boxes. We do 


S satisfactorily explained by the assump- 
ent liability, Without such an assump- 
dd coincidence, Jf Poisson distributions 
equal liability, they sł Id be uncor- 
b y should be 
thot Clear what kind of combination of circumstances 


correlation of — 44 p. Proves that it is possible to obtain a 
obtain it, This is 


» Which are mathematically possible but 


r; n term . istributions 
in the two observation Periods. Thus © Of the accident distribu 


: : 3 » the impression j reated that the 
combined period had Properties which were essentially different from 


——— 
: ee 3, Per eee 
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those of the shorter periods when considered alone. He bases his inter- 
pretation on the fact that three x? tests fail to reveal significant dif- 
ferences either between two Poisson distributions and Adelstein’s five- 
and six-year distributions, or between a bivariate correlated Poisson 
distribution and Adelstein’s scatter diagram for the two periods. 

In dealing with these data Maritz makes the common error of con- 
fusing the failure to disprove a hypothesis with its proof. He states: 
‘Equation [1] was fitted to the observed data of Table III and the 
resulting test of goodness of fit gave for 7 df, P=.49. Hence it follows 
that the above data follow a correlated bivariate Poisson distribution” 
(p. 438). This second sentence does not follow from the first. The 
failure to disprove a hypothesis according to which the data for a com- 
bined period have properties (the .29 correlation) different from those 
of the constituent periods (viewed as exhibiting a simple chance pattern) 
is not the same as proof of it. A closer examination of the data for 
direct evidence of this type of heterogeneity fails to reveal anything 
convincing, and the opposite and theoretically more plausible hypoth- 
esis of essential homogeneity of the eleven-year observation period fits 
the data more closely than Maritz’ heterogeneity (i.e., bivariate cor- 
related Poisson) hypothesis. p : 

In terms of the properties of the accident distributions in the two 
consecutive periods, the most probable correlation between the accident 
records in these periods is not zero as Maritz implies, but 21. This 
is quite close to the observed .29. The estimate of a correlation of 21 
was arrived at by determining the estimated percentages of the accident 
records attributable to factors other than chance (18 per cent and 
24.4 per cent) and then computing their geometric mean. In determin- 
ing these percentages the formula (v—m)/v was used; the two variances 
were 1.485 and 1.370, respectively, and the two means were both 1.123. 

lf the eleven-year period had no properties essentially different 
from those of the shorter period, it should be possible to construct 
theoretical scatter diagrams approximating the empirical one by 
utilizing statistics derived either from the two periods Eo 
Separately (withọut considering their correlation), or from either one 
of them taken alone, or from the total period taken as S whole, The 
form of the bivariate distribution chosen was the bivariate Negative 
Binomial. It is based on much the same assumptions as those made 
by Greenwood and Yule (1) in their derivation of a univariate unequal 
liability distribution, namely: , 

Accident liability is distributed in people in accordance with a Pearson 


HI curve. 
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Accident liability of a person remains constant per unit of time throughout 
the two observation periods. 


_ Each particular degree of accident liability gives a simple chance (Poisson) 
distribution of accident records in each observation period (p. 279). 


Table I presents the Adelstein data together with a theoretical 
distribution constructed in accordance with these 
computation utilizes only 
and the fact that the sec 
lasted five years. 
cell representing j 
is 


assumptions; the 
the mean and the variance of the first period, 
ond period lasted six years while the first one 
The formula for the theoretical frequency for the 
accidents in the first, f accidents in the second 


on = wat £ y P +j + k) 
ctot+i) TOJE a4 jm 
in which a is the ratio of the two durations, and ¢ and p are two con- 
stants derived from the mean and variance of the first period, as 


follows: c=m/(v—m), b=m?/(v—m). (The derivation of the formula, 


hich closel i A 
kaeT y resembles that of Greenwood and Yule, will be published 


First g 
Period Second Period 7 
0 1 2 
—_ 


3 4 5 6 7 Total 

o Jats. 

1 reese aus e BO) 2 AG) ia —(.4) —(0.1) 44(44.1) 

Deg aa. iaa 8 Ma Ro TO w aap 
1(1.9) i2. $ : 211.2) O15) _, —(0.1) 21(22- 

A 1(0.6) ae ey roe xf 9(9-5) 

6 


= 10.7) —(0.3) —(0. 
SO oa LO TOD oa cae 


(3.5) 
—.3 —.1) k 
=O.) o. Da Een —(.1) Eo 


Totals | 46(37.0) 39(39.4) 


45.1) 0(1.9) 00.6) 1(0.2) 122(121.7) 


The theoretical distributio 
i he 
x? computed was 8.743, df= a S Tea a A wee 


technique recommended by Mari 
new to the information one could 
univariate distributions, 
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Maritz overlooks the fact that these two kinds of statistical measures 
are closely interrelated. The correlation between accident records in 


two periods can always be computed from the variances in these two 
periods and in the total period, according to the formula 


Vise — Vi — Ve 
rt = — 
2/ViV2 


Similarly, the increase in accident variance when one combines two 
observation periods is an increasing function of the correlation between 
these periods, in accordance with the elementary formula Viy2= Vit V2 
+2r4/ V; Vz. Inasmuch as this formula is exact, and inasmuch as every 
observation period has an early stage when the variance is smaller than 
the mean, a distribution cannot have a variance greater than the mean 
value unless there were positive correlations between successive periods 
somewhere in the past. Similarly, a Poisson distribution cannot result 
unless the accident records in the subdivisions of the observation period 
were uncorrelated or unless the effects of positive and negative correla- 
tions cancelled each other. If an examination of two univariate distri- 
butions in two successive periods suggests something markedly different 
about the existence of accident proneness, compared to the correlation 
between these periods, the interperiod correlations must have similarly 
changed in the past. Maritz’ hypothetical distributions could be used 
just as readily in arguing against the use of correlations in accident 
research as against the use of variances. The only advantage of a 
correlation lies in the fact that it enables one to tell a particular time 
when the variance of a set of accident records has risen at a rate beyond 


chance expectation. 


A further consideration with reference to the correlational technique 


is that it presents certain practical difficulties. Accident proneness isa 


problem for industry as well as for the theoretical statistician. one 
the point of view of industry it is often difficult to acquire data an i : 
same individual for two successive lee Thos ee zien bear ] 
i i ik to be found in the $ y 
rates in the first period are likely not e fo r c 
The: be dismissed or resign from their jobs, not to mention DEDE 
shar ed by Kerr (2) is typical o: 


itali . The study report à 
po rane ma nfronting industry. The major effort 1s to reduce 


practical problems co | oH 
accidents, not to wait for successive periods. 
j 
SUMMARY 
sented by Maritz are mathe- 


; istributions pre ; i 
ical dist f mathematical certainty 


i rpothet 
Te a d demonstrate the lack 0 


matically possible an 
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of inference from empirical data, 


but such distributions are not likely 
to be encountered in practice. 


3. Correlational research is n 
In any event, it is not indisp 
accident proneness, 
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CONCERNING TASTE-BLINDNESS TO PTC 


JOZEF COHEN 
University of Illinois 
AND 
DONALD P. OGDON 
University of Texas 


A recent paper by Boyd (1) has offered several criticisms of a review 
Paper on taste-blindness to PTC published by Cohen and Ogdon (2). 
This note will reply to those criticisms, using the same paragraph 
numbering as Boyd's paper. References will not be repeated since they 
may be found in the bibliographies of the above communications. 

1. In the first paragraph of his paper, Boyd has said that our report 
that Lasselle and Williams were the first discoverers of taste-blindness 
(to creatine) is false. Boyd indicates that he investigated this substance 
shortly after publication by Lasselle and Williams and found that no 
taste-blindness existed. The trouble with this sort of affair is, that all 
things being equal, we believe what is reported in the literature. We 
read what Lasselle and Williams had found, and we included it in our 
review. We did not read what Boyd had found for the reason that he 
did not put it into the literature. Since we didn’t read it, we didn’t 


mention it. 

2. In this section Boyd refers to a “careful study” by Hartmans p 
finding that non-tasters could not taste PTC even when it was dissolve! 
in saliva from strong tasters. This study, says Boyd, should have been 


included in our review. N 

Miss Hartmann did not come to the above conclusion. She found, 
in fact, that one non-taster (herself) could not taste PTC when was 
dissolved in the saliva of one taster. The entire study is reported in a 


single sentence; there is not the slightest mention of La ape 
technique, nor is there the slightest mention of a control. the a 

was equal to 1. We consider the description of the aa ; as a 
“careful study” as being ludicrous, and reject the suppea e ue i 
should have been included in our section concerning the role of saliva 


i f 

i pag e sex differences in taste-blindness to PTC. 

Boyd says that we should have included three studies in support of his 

claim that sex differences are significant. These studies are Boyd and 

Boyd, Falconer, and Riddell and Wybar. We specifically cited the 

results of Boyd and Boyd in our paper. We had not seen the Falconer 
419 
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paper at the time we wrote the review. The reason is that the review 
was written in 1948, and the Falconer Paper was published in 1947 in 
England. It takes about a year for material printed in England to E 
brought to America and abstracted by the appropriate agencies. It 


erence to our table containing, by far, the m 
in this area. We maintain two things: (a 
racial clusters, (b) th 
obvious, and we hay. 
lines. The table is i 


ajority of studies completed, 
) the numbers do not form 
e table is inconsistent. Racial clusters are not 


nt. We did not say that 
groups indicated in the 
probably even between different 


be the same group—American 
Caucasians, 


We are glad to learn that Bo 
for testing for taste to PTC. Hi 


i € we were writing about PTC and not 
clairvoyance, In any event, other investigators did not use Boyd’s 
technique, and their results as we have said, are not directly com- 
parable, 

5. This 


» OF a criticism of a review paper, 
y new material, and we object to criticisms 


involving experiments which were unpublished at the time of publica- 
tion of the review Paper. 
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REPLY TO TRAVERS’ “A CRITICAL REVIEW OF THE 
VALIDITY AND RATIONALE OF THE 
FORCED-CHOICE TECHNIQUE” 


DONALD E. BAIER? 
Department of the Army 


a k he Personnel Research Section of The Adjutant General's Office is 
à perating research agency. — It conducts both basic and applied 
esearch for the purpose of providing the Army with the best possible 
personnel tools. As an operating research agency, it sometimes, because 
of the pressure of events, delays publication of results of interest to the 
psychological profession. By the time research is published, all too 
often progress has been made toward further refinement or, sometimes, 
even toward a different viewpoint on a given problem. The recent 
review by R. M. W. Travers of the forced-choice technique (23) is a 
case in point. 

Travers is in the unfortunate posi 
problem which originated in the Personne 
which but a small fraction of the Section’s research has been published 
in the psychological journals. However, reports of additional research 
are available as Personnel Research Section Reports? and as papers 
read at meetings of the American Psychological Association. This 
additional information would have kept Travers from making such 


statements as the following (23): 
izes all the statistical evidence that the 


1. The following quotation summari 
present writer has been able to obtain concerning the relative validity of the 
forced-choice (FCL) and the more traditional type of rating device (RCL) as 
it is used in the Army Officer Efficiency Report (p. 67). 

_2. The claims for the validity of the technique seem t 
ship to the actual evidence (p. 66). 

3. Proper studies need to be made to determine the validity of scales in 

this area constructed on the basis of an adequate rationale (p. 70). 
_ Travers could have obtained the additional information had he but 
indicated his intent to write a review. The difficulties of generalizing 
in the field of personnel research, resulting from the operation of so 


tion of attempting a review of a 
1 Research Section and on 


o bear little relation- 


_W. A critical review of the validity and rationale of the forced- 
Bull., 1951, 48, 62-70. 
d herein are those of the author and do not necessarily reflect 


1 Travers, R. M 
choice technique. Psychol. 
2 The opinions expresse 
3 Personnel Re lable for general distribution. 
Arrangements have been ma Documentation Institute with 
copies of unclassified reports for distribution. 
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i 7: iti iew i ly worth the 
many factors, are well known. A critical review is scarce y 


research information. ? 

There is one highly important omission from Travers’ article. His 
title and his remarks are directed at the forced 
general, although the data he discusses 
cedures. It should not be overlooked that 


ith the traditional 
failed to yield a useful 

The commen 
efficiency-reporti 
of the Personnel 


AREAS oF AGREEMENT 
Ratings should not be 
one point of view there į 


than judgments,” The P 


continue 
t will be expended 
The problem of criteria for efficiency 


‘The problems invo! i i i 
sarily the same, 


aiea 
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bri z š S y 
p comment Travers gives it. In considering the use of ratings versus 
— criteria in any instance, the nature of “success” being pre- 
ne must be carefully considered. In some instantes, ratings may be 
a, best criteria because value judgments are the essential elements. 
$ hat must be clearly recognized also are the problems of interpretation 
\ hat are involved when ratings are used to “validate” ratings. More 
Specifically, three points should be noted concerning the use of a com- 
posite of ratings as a criterion. 

l; It is considerably better than no criterion at all. Itis well known that 
a eraging a series of ratings will tend to reduce bias. At the very least, there- 
ore, use of multiple ratings as criteria in evaluating rating scales will improve 
rating procedures by identifying those scales which contain the least amount 
of bias. 
F 2. Use of composite ratings as a 
Stes in studies of performance as an officer. 
ormance as an officer involves, as a large component, the ability to work with 
and through other people. Furthermore, an officer’s career involves a large 
variety of duty assignments; the expression of his value must be in generalized 
terms. Judgments of superiors, subordinates, and immediate associates are 
especially pertinent. 

3. Use of multiple ratings as criter 


criterion would seem to have its maximum 
This is the case, since per- 


ia creates problems of interpretation of 
the findings involving comparison of s ecific rating techniques. Up to the 
volving comp p q A 

present, the rating composite has essentially been an averaging of ratings ob- 
tained by a single technique—the traditional type of rating scale. When a 
rating scale is involved as a predictor, one never knows the extent to which 
it is favored because of its similarity to the criterion. Indirect evidence sug- 
gests that the amount of such “technique contamination” is appreciable (17). 
The solution to the problem of comparing rating techniques, when criteria 
differing entirely in character are unavailable, may be the inclusion of all types 
of rating techniques in the criteria. This procedure will give each rating tech- 
nique an equal opportunity of showing “validity.” Such a procedure reduces 
the problem of “validity” in rating studies to one of rater agreement, ien 
reliability, if this concept is considered to cover a relationship of one rater 
using a given technique to several raters using the same technique. 

ng between two members of a pair, forcing a choice 
is not an essential part of the technique. In discussing the rationale of the 
technique, Travers makes a great deal of the point that all items ofa 
pair or a tetrad could either be listed in rank order or the rating could 
be given in terms of a traditional rating scale with the restriction that 
no two traits could be rated at the same point (23, pp. 64-65). This 
may well be true. The possibility has already been indicated in con- 
junction with self-rating items (7, p. 186). Inasmuch as it is obviously 
difficult, if not impossible, to extend indefinitely the number of items 
which can be considered together, an element of forcing is bound to be 
present, This is nothing new. Choices must be made among the terms 


In the sense of choosi 
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i i ust 

that are grouped together, much in the same sense that a choice THe 

tives of any multiple-choice item, A 

be made among the alterna : - C m 

i i i xcept for its relationship to th 
int is relatively unimportant excep X 3 
SS ean pairs work because the nonscored alternative serves “a 
uppressor. This is an important Point because of its theoretice 

s ; 


may provide the rationale 


act, we have exploited 2 
i + ‘ . . Lf e 
heavily in’ connection with self-description inventories, as mention 


above (20). To avoid any misunderstanding, however, certain points 


J ‘ven 
choice Procedure assumes “for any orl 
irrelevant [ie., unscored] items is ide 
ge ratings on these irrelevant bs ats ieme pes 7 
rate or under-rate the particular individual w n 
is being rated +++. The proc i 


have as low (even negative) a validi 
with the Scored item 


or the traditional rating scale items, Travers 
did not Suggest this Possibili it i i i : p 
that this application of ¢ ynot work. Use of traditional 
traditional-type Tatings has been tried in 
he Suppressor theory h 
eights were obtained for the intended suppressor 
ratings, but the effect was so slight that Validity of the combined ratings wee 
not improved (18). Iti i t that a Suppressor key might 
onal-type items, but only that available 
age optimism in this belief, 
Forced-choice items can be improved in their Content (23, pp. 63-64). 


ST ste 
£ “Irrelevant” and “relevant” are perhaps not sufficiently meaningful in this contex: 


F iseriniinatival’ OF 
In one sense, all items are “releyant” to officer Performance, “Discriminative 
“nondiscriminative,” “differentiatiye” or " 


f SES ries hion- 
nondifferentiative,” “critical” or “n 
critical” are suggested substitutes, 


nid 
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Eine items ona statistical basis only will frequently bring together 
natives which normally would not be associated. Indeed, this 
may, be one of the advantages of the forced-choice procedure. Travers’ 
Ee ee the content of the pairs should not confuse the rater is well 
i = ha E helieve he has exaggerated the problem. Direc- 
ations ee ior always stressed that he is to indicate which 
a vost nearly applies to the person he is rating. Items such 

Travers cites do meet the crucial test of having and maintaining 
validity over a period of time (8). 

Forced-choice items do not prevent the rater from manipulating his 
rating if he so desires (23, pp. 69-70). In publications of the Personnel 
Research Section, claims have been much more modest than Travers 
implies. To cite one instance, “... it reduces the rater’s ability to 
produce any desired-outcome of obviously good or obviously bad 
traits. It, thus, diminishes the effect of favoritism and personal bias” 
(10). The emphasis is on the words “reduces” and “diminishes.” 

Personal bias is a general term indicating departure from the true 
value for any reason. Bias may result from insufficient information 
on which to base a rating, from the unconscious operation of friendship, 
from differences in leniency on the part of raters, etc. It is in the 
reduction of these types of bias that the forced-choice technique may 
be particularly helpful. The rater who deliberately desires to manipu- 
late his rating can undoubtedly do so. However, the forced-choice 
technique makes it a somewhat more difficult task for him. 

In passing, it might be pointed out that an efficiency report is 
primarily a means of recording the rater’s estimates. By itself, regard- 
less of technique used, it does not guarantee that the rater will be 
honest, comprehensive, careful, and objective. To achieve this purpose, 
supplementary aids must be used, and even these may not be effective. 
In the Army, this aid is in the form of an Army Regulation which 
contains not only the necessary administrative procedures but also a 
discussion of the purpose and use of the efficiency report and of the 


psychological principles involved in rating. 
formation would not have been included in t 
believed that the forced-choice technique were an au 
complete control of rater bias. 
In relation to this question, 


This psychological in- 
he Regulation if it were 
tomatic and 


it should be pointed out that while a 
rater can move his rating up Or down the traditional-type rating scale 
at will, and can influence the score he is giving on forced-choice items, 
On neither type of rating scale can he determine with much precision 
the relative standing of the person he is rating. This point is most 
clearly seen when scores on rating scales are translated into some 
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scale for 30 per cent of the responses to be concentrated at a ine 
point. The amount of change a swing of one point on a scale is 
produce on a standard score is evident. Unless therefore, a rater knows 
precisely the distribution of ratings, he can never know where he is 


good deal of the objection encountered by the forced-choice technique 
has been misdirected, and the point to which objection is taken is 
basically the difficulty of reconciling relative and absolute standards. 


AREAS oF DISAGREEMENT 
Some of the ar 


eas of disagreement are quite minor. These will be 
disposed of first, 


1. Travers is incorrect in his Statement, “Each one of these elements describes, in 
essence, a rather specific item of behavior” (23, p. 62). A glance at the alterna- 
tives shows very many general terms, i.e., modest, no one ever doubts his ability, 
low efficiency, businesslike. One of the unsolved Problems is the degree of spec- 
ificity which alternatives in forced-choice groupings should Possess, 

Travers is incorrect in his interpretation of preference index, He states, 

“The other value [preference index] indicates the extent to which individuals 
igh or too low on a particular characteristic” (23, 

P. 62). The preference index is, to quote from an early publication on this 
technique (11), an index of the “value to the rater”. of the alternative under 
consideration; more recently, the preference index has been considered as a 
measure of the face validity of the item. Itis hoped that use of the forced- 
ill tend to Correct for raters’ tenden 


t, “Claims for the validity of the 
le relationship to the actual evidence” (23, p. 66). 
ment, Travers relies heavily on a minor study 


4) and one by Richardson (6). 
making this state 


It would take us too far afield to revije 
information in Table I (from 15), b 
cases, will suffice to indicate the ty 


W this work here. Perhaps i: 
ased on two samples totaling 7,77 
Pe of evidence available to support 


- + it [a combination of forced-choice and graphic 
rating scales embodied in an offici i 


` 
‘E 


e i i i i 
P ü “Fr 
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TABLE I 
Comparative VALIDITY oF Fors 67 AND Fors 67-1, APRIL, 1946, EDITION (FROM 15) 


Sample 1 Sample 2 
Rank (N =4,208) (N =3,563) 
n eee ee 
Form 67 Form 67-1 Form 67 Form 67-1 
Col. 224 35 .30 -30 
Lt. Col. .13 23 48 -50 
Maj. 32 42 332 34 
Capt. 21 31 „34 35 
Ist Lt. 34 46 AS “ol 
2nd Lt. 30 „45 46 or 


some of the results of a study conducted in connection with the regular 
reporting period of 30 June 1946. Both WD AGO Form 67 and WD AGO 
Form 67-1 were completed for the same officers. The score on Form 
67 was an average of ten eight-point graphic rating scales; the score on 
Form 67-1 was a combination of forced-choice and rating scales. The 
criterion used was an average of ratings by superiors, subordinates, and 
associates obtained by a nominating technique. The consistently 
greater validity of Form 67-1 is evident. 

We disagree with Travers’ interpretation of the quotation “(the forced- 
choice rating technique is] relatively free from the usual pile-up at the top 
of the scale” (23, p. 66). In the first place, Travers has confused the 
forced-choice technique per se with Form 67-1. This form contains 


both forced-choice and traditional-type rating scales. The distributions 


he reproduces (from 10) are for the total score on Form 67-1. Travers 
does not observe this distinction; hence, his remarks are misdirected. 

In the second place, Travers does not comment on the difficulties 
in comparing a distribution based on a scale of 220 used points (Form 
67-1) with a distribution based on a scale of 43 used points (Form 67).° 
The attempt to equate the range for the purpose of comparing distribu- 
tions on the two forms gives the traditional rating scale (Form 67) 


every advantage. 


In the third place, Travers has missed the point. A Personnel 


Research Section Report, dated 17 January 1947 (15) contains the 
information on which were based the illustrative Distributions re- 
produced as his Figure 1. The computation of the third and fourth 


hasa possible rangeof —4 to +7. Scores below 2.7 are rare. 


© The score on Form 67 
hs of a point gives 43 points in the actual range. 


Considering the score in tent 
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a are reproduced as Table II. If the avan 
ue, this table clearly brings out the bet S 
e distribution. PrN 
(23, Fig. 1) cross at the low end of the 


TABLE II 


PERCENTAGE op OFFICERS Beyonp Low AND Hicu Cur- 
Points on For 67 anp Form 67-1 


(From 15, Table V) 


Grade % to Lower Cut from Bottom 


% to Upper Cut from Top 
Recess 
Form 67 Form 67-1 % Excess Form 67 Form 67.1 % Exces 
Colonels 31.46 60.28 28.82 0.00 
Lt. Colonels 


No cross No cross 
24.69 48.15 


23.46 No cross No cross ee 
Majors es ee 3.32 ar 
Captains Eo) anus ses 5.07 10.10 5.0 
Ist Lts, 3.56 12.93 9.37 10.32 17,22 6.90 
2nd Lts. AL S go 9.72 17.89 8.17 
Combined aes, eae” Ty gs 8.55" 10,67 2.12 


e 10.7 per cent for Form 67-4 and 8.6 per cent a 
Form 67. Table I shows of information by grade. T e 
i i e lower grades, the peer, 
t Pronounced at the high ae 

of the scale; for the Upper grades, the difference is most marked att 
lower end of the scale, i of this kind of data, there is no 
question as to which form i e useful, hat 
We disagree with Travers? 7 The data [from 14] suggest t ia 
experimentation with different types of directions may yield much p 
important results than Experimentation with forced-choice scales’ (2 i 
p. 68). Experience of the €rsonnel Research Section indicates A 
this statement represents an extreme Oversimplification of the niger 
involved. In our experience, the asic attitudes of the raters, ie 

termined in large part by knowledge of the uses to which a rating sca 


er cent for Form 67-1 and 9.5 per cent for 


a a 


_ d 


~~ 
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is to be put, are little influenced by specific directions.” If psychological 
effects of such a kind influence ratings, it would appear more likely that 
they will be brought about by the rater’s actually doing something 
(for example, some form of preliminary ratings) than by a certain type 
of instruction. Furthermore, raters do not necessarily follow the in- 
structions. Attention is called to the fact that despite what must be an 
extraordinary variety of directions for merit rating forms, high negative 
skew and leptokurtosis are almost invariably characteristic of the 
ultimate distributions. These stubborn characteristics, in fact, have 
served as motivation for the search for other than the traditional rating 
techniques, 

We disagree with Travers’ interpretation of a rater agreement repre- 
sented by a correlation of 0.69 (23, p. 69). While it is not the intention 
to discuss Travers’ comments on Richardson’s study, from which this 
_ reliability” coefficient is cited, it should be pointed out that the 

only 0.69” leads to the wrong evaluation of a coefficient of this magni- 
tude. This may be illustrated from a follow-up study of the validity of 
Form 67-1 (17). In this study, rater agreement on the criterion ratings 
obtained at a single sitting was represented by r=.24, Agreement 
between the official Form 67-1 raters for 914 cases was represented by 
r=.56. In Army experience at least, rater agreement as represented by 
coefficients as high as .70 is a rare finding and not to be considered 
unusually low.® 


EFFICIENCY-REPORTING PROBLEMS OMITTED From TRAVERS’ ARTICLE 


view of a technique, it is customary to 
discuss problems which it was hoped this technique might solve, and 
to cite the complete evidence. These comments would seem to be 
Particularly pertinent to articles appearing in the Psychological Bulletin. 
We have already indicated deficiencies in the citation of evidence. It 
will, perhaps, clarify the problem if a short history is given here. 

It is a truism in rating-literature that halo, leniency, and rater 
differences in standards are basic problems. The Army Officer Ef- 
ficiency reporting system, as exemplified in WD AGO Form 67, had 
become increasingly subject to these influences.” Figure’ illustrates the 


1 The evidence for grade bias, i.e., higher ranking officers being rated higher, in 
Table II, despite careful instructions to disregard grade, is a case in point, 

8 Before leaving this section, a slight error should be corrected. Travers attributes 
the quotation beginning “a single over-all rating on a 20-point scale... ’’ on page 67, 
to his reference No. 4. The quotation is actually contained in his reference No. 5. 

° It is probably more accurate to say that Form 67 had become increasingly subject 
to halo and leniency. No direct evidence is available concerning variations in rater 


agreement. 


In attempting a critical re 
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i zi E assage of — 
increasing tendency for officers to be rated higher with the passag 


time. Form 67 was not believed by the Army to be serving its ae 
largely because it had lost its discriminating value at the high end o 


PERCENT 


o 
m 
a 


THAN 
REGULAR Army Carrains Recervinc Less THA 
3 r O 5 1945 

No Ratings for War Years 1942-1944. 


1936 
1937 
1938 
1939 


o 
< 
© 


has been Outlined þ 
Section Studies of ¢ 
this Program,10 


ch 
Y Richardson (5). The first Personnel gees 2 
he forced-choice technique were undertaken und 


10 i : . n- 
In the interest of historical accuracy, some elaboration of Travers’ statement Co! 


cerning the origin of the forced-choice techniqu should be made. The idea of forced- 
choice was Suggested by Dr. Paul orst in a di ; 


i ing. He him- 
self, does not remember the inci ee ie to develop 
achieve the Process as Dr. Horst had discussed it; namen 
looked alike to the individual completing a Es 
s z ng significances, Dr. herry developed the scaling A 
cedures while working for the Civi] Aeronautics Authority and brought them with hi 
when he came to the Personnel Research Section, Jurgensen (3) during this period ha' 
been working on a somewhat similar . 


. sonne! 
idea, a fact which was not known to the Person n 
Research Section until after World War II, t was Wherry’s basic scaling techniqu 


| 
l 


[i 


REPLY TO TRAVERS’ CRITIQUE 431 


_ eet pre vie integration program, studies were initiated which 
e, r l; erent rating forms, including rankings, various kinds 
nes nal-type ratings, and forced-choice. The first series of studies 
lense a o ten thousand officers in the United States and Europe 
Sa $ ight superiority for the forced-choice rating form. This 
poe roa eam with the hypothesis that there would be less change 
helo m ution for the form involving the forced-choice items when 
ee i used on an official basis, led to the decision to use it along 
on a Form 67 at the June, 1946, rating period. Details with 
n= o skew and means are presented elsewhere (22). Results bearing 
he validity have already been presented in Table I. 
Beate. is not the place to review in detail the further findings of these 
ae oo studies. It seems more helpful at this point to sum- 
the advantages and disadvantages of the forced-choice procedure 
s applied in the Army efficiency reports. 
a prepa disadvantage is that the use of the technique had 
be ô: be unacceptable to Army officers (although, apparently, 
re acceptable in industry). Acceptability is an especially important 
Problem in rating procedures because of the effect on the rater’s atti- 
tude. Two comments may be made about the unacceptability: 


' is an unfortunate one. Reasons for its origin 


the fact that the original presentation 
st descriptive of him- 
t better be considered 


A 1. The name, ‘forced-choice,’ 
pare pone understood in the light of 
me he individual to pick one of the two items as mo 
ron ctually, as previously suggested, forced-choice migh 

scaled multiple-choice item. 
ik 2. The second point that should be made concerning the acceptability of 
e items arises out of the conversion of the raw scores on efficiency reports 
le caused raters to feel that 


m standard scores. Converting to a relative sca 
heir ratings were not properly represented by a particular standard score, 


especially those below average. In objecting to Form 67-1, there was much 
confusion between the effects of the forced-choice technique and the effects of 


the use of a relative standard score scale. 


The advantages of the technique may be summarized as f 

1. It reduces halo. Raters completing graphic ratings within the same form 
tend to mark them all pretty much the same way; i.e., the correlation between 
graphic rating scales is high. In completing two sections of forced-choice 
items, raters likewise tend to mark them pretty much the same; i.e., forced- 
choice sections also correlate high, but not as high as rating scales. Forced- 
choice ratings and rating scales correlate less than do rating scales with rating 


ollows: 


‘or the work of the Personnel Research Section, 
inventories and later in the 


the technique has been most 


which served as a point of departure f 
first in the application to the development of personality 
application to efficiency reporting. As noted in this article, 
Successful in application to self-rating, i.e., personality inventories. 
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gs (17). On the simple basis 
i j / a 
lower intercorrelation, a combination of the two techniques would have gre 


- In comparison with Form 67, Form 67-1 
perhaps for this reason. 

enced by rank of the E 
On the whole, the total score on Form 67- 


TABLE III 
AGREEMENT of Rar 


E 
ERS ON Successtyp Reports, Form 67-1 
Traditional rating sections: 


Forced-choice Sections: 


Section V 


r 
r 

arb nA -47 # Section I a -42 Total Slien vot, ae 
NRN 39 Section VI... 45 


In the absence of 


other t 
efficiency reports may reduce 


0 one of t 
Tater agreement on a combination of 
nificance, 


han a rating 
t 


criterion, the problem of validity o! 
i reliability. Thus, the greater 
techniques is of special sig 


his kind of 
the two 


x 


y 
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ane might be reduced. To put it another way, so much more is 
a ne by combining ratings made by different raters than by improving 
e z oe of a single rater through the use of a special technique that 
ees is on averaging the reports prior to making use of them. 
mae y, for such a system to work, an adequate distribution of single 
ings must be maintained. From Figure 1 it is clear that over a period 
of time, ratings on the traditional type of rating scale in the Army tend 
to become restricted, to the upper portion of the scale. If this kind of 
trend can be established as characteristic, it would appear to be neces- 
sary to develop techniques such as forced-choice which have the promise 
of maintaining a spread in the ratings. ; 

It should be further noted that in the industrial situation, where 
people may be rated consistently by the same rater, this averaging 
system probably will not work. In such situations, therefore, an 
effort to develop techniques such as forced-choice is particularly needed. 

In conclusion, three points should be emphasized: Travers discusses 
forced-choice technique as applied by itself. It should be observed that 
both in this reply and in the research reports of the Section, the value 
of forced-choice in combination with the traditional type of rating scales 
has been stressed. Until an experiment is set up which gives each 
technique an equal chance to prove its worth—that is, the correlation 
not being subject to technique contamination—conclusions as to the 
value of techniques used will not be definitive. 

Secondly, the forced-choice technique has been discussed in terms 
of the way it has been applied. There are many ways in which it might 
be improved, e.g., in method of calculating preference and discriminative 
values, in method of pairing alternatives, perhaps by further application 
of suppressor theory or better grouping in terms of item content. And, 
finally, the well-demonstrated value of the technique in the construction 
of self-rating scales of the personality inventory or self-descriptive type 


is again stressed. 
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NOTE ON TRAVERS’ CRITICAL REVIEW OF THE 
FORCED-CHOICE TECHNIQUE! © 


MARION W. RICHARDSON 
Richardson, Bellows, Henry and Co., Inc., New York 


With reference to the hesitation of Travers “to accept the evidence 
provided by that- author [Richardson] and his associates since the 
procedure involved seemed to raise spuriously correlations between 
assessments of job performance based on a forced-choice scale and an 
independent criterion of job proficiency,” Richardson pleads mea culpa- 
in only one respect. The reviewer did not have access to enough data, 
because of the slowness of publication. That is our fault. 


Once the question came up as to the evaluation of psychological 


research performed for industrial clients by agencies such as Richardson, 


Bellows, Henry and Co., and my suggestion was that any research 
results reported by us would be referred willingly by us to a competent 
competitor such as the Psychological Corporation. Iam confident that 
the Psychological Corporation would have similar reactions. In this 
situation, we should give Dr. Travers the opportunity to examine the 
basic evidence both in the raw and in the analyzed form. It does not 
necessarily follow that because new techniques are being tried out ina 
nonacademic environment, the procedures are unsound. 
I will try to suggest some of the things the reviewer will discover if 

e accepts the invitation or when RBH properly gets around to publica- 
ion. 
y First, let us dispose of the purified criterion issue by some s© 
tions no more broad than the reviewer's. 


1. The purified criterion technique is not a necessary feature of the forced- 
choice technique. It has not always been used in the thirty odd performance 


reports developed by our firm. 

2. The technique probably has the effect of reducing the dimensionality of the 
behaviorial complex we call “effectiveness on the job.” If true, the effect is to 
simplify the measurement problem by eliminating some of the variance due 
to the more elusive factors. Surely it is legitimate to decide whether one does 


the simpler job reliably or the more complicated one unreliably. 
3. If one applies the scale to the entire sample population (thus using the 
unpurified criterion), the shrinkage in the correlation coefficient is not so large as 


Travers imagines. 


neraliza- 


the purified criterion is used to select the 


In some of our studies 
M.W. A critical review of the validity and rationale of the forced- 


1 Travers, R- 
Bull., 1951, 48, 62-70. 


choice technique. Psychol. 
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original items for inclusion in the groups (blocks of three, four, or par 
and, again, to select blocks from the total number tried out. 3 : 
latter procedure is not mentioned by the reviewer, since Sisson di Pa 
list it.) Although the validity coefficient may be computed on the 
purified criterion, it has always, or nearly always, been recomputed Ei 
the entire sample in a manner that ought to satisfy the statistica 
purist’s soul. In our studies the shrinkage has not been alarming, but 


Travers has a right to see the evidence in forthcoming publications, 
or otherwise. 


successive samples drawn from the same population. This is the bête 
noir of most validity studies. The one scale criticized by the reviewer 
was applied by a competent independent investigator to a new group 
not used for standardization of the scale, 

M. Trawick of the Esso Standard Oil Company reports on the same 
scale, a validity coefficient of r=0.76. A key official of the Standard 
Oil (N.J.) Company has (as yet unpublished 


by Travers, With the purified criterion 


leaves unchanged, 


s : y It may be argued on an arm-chair, but 
inconclusive, basis that the important shrinkage is actually decreased, 
but more evidence is needed. 


é 


Pe 
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to lead us right back to the technique he doesn’t 
h difference is there between forcing raters 
and forcing a choice of one of 


feasible special case, 
like. For example, how muc 
to give a different rating to every trait, 
two or more traits as most characteristic? 

Again, the writer pleads mea culpa on 
and that of his associates to furnish data on the 
tions of the so-called forced-choice techniques. 
trade forced-choice instrument,” as averred by the review 


ly with respect to his failure 
now-numerous applica- 
(There is no “stock-in- 
er.) 


Received April 19, 1951. 
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Mowren, O. HOBART. Learning theory and personality dynamics. New 
York: Ronald, 1950. Pp. xviii+776, $7.50. 


from Freud and Pavlov, 


The book represents selections from the author’s earlier papers, 
supplemented by a good deal of previously unpublished material. 
Following an introductory chapter, the book is divided into two parts. 
The first part, entitled “Learning Theory,” consists of twelve chapters, 
of which three contain previously unpublished material. The second 
ics,” also twelye chapters, includes four new 
chapters are supplemented by footnotes 
s in point of view since the papers first 


a dual theory of learning, distinguishing between conditioning (simple 


nd problem. i z aŠ 5 cement, 
under the Jay of effect), solving (learning with reinfor 


; iction may be reinforcing is Now quite widely accepted 
by, learning theorists whose points of view are related to those of Hull. 
Y Proposing this conception, and jog 
ler) that has served to provide con 


emonstrations of the poseihiy; einforcement 
through escape from Noxious stimuli, re ey oie 


$ i ions 
through escape from fear. Ae ater de 
ene fear as a learned drive is not the same as accepting fear 
nae Pia: Earned Ne: although Mowrer at points comes near to 
oing this. Impresge Y the role of fear j i ish- 
k In learning through pu: 
ment, pe finds that some experiments on food aad ae deprivation 
may also be interpreted through the mediation of fear. Such inter- 
Pretations are offered of an experiment by O'Kell d Heyer (p. 347) 
and one of Estes (p. 349), man X 


This is not the place to review these ; : il, but 
ese interpretations in detail, 
the reader has to be warned that the treatments aroma entirely self- 
438 


` m x Ped I 
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ae oe at a a inconsistency as remains is not solely a matter of 
difcults o ates covered by the original papers. Mowrer’s greatest 
ieauIne sent p trying to explain secondary reinforcement by a 
Mide of hai Ww ith reward. A familiar example is the reward- 
ance ee oe associated with the food-delivering mechanism ina 
Mowrer | Ox. nes a passage inconsistent with his fear-reduction theory, 
aes t to say of the secondary reinforcing effect of a signal 
Here js y tng organism’s response: However, what is important 
hen spay that the signal take on a pleasant connotation, SO that 
effecti he subject happens to produce the signal, the response which was 
ective in producing it will be reinforced” (p. 323). 
ee essen theory gives a central place to anxiety-reducing 
te hanisms. The familiar defense mechanisms are said to serve this 
Rese To show the operation of related principles at the rat-learning 
Saal a provided a useful bridge between animal learning and psycho- 
A 3 > theory. This much we may accept, without accepting fear as 
para, only learned drive, and recognizing with Mowrer that the rat's 
ava is not the same as the human. being’s anxiety. We owe Mowrer 
ebt for initiating and advancing this line of thinking. 
in on second feature of learning theory, stressed over and over again 
in the book, is the need for a dual theory. Mowrer has rather reluctantly 
anes the ranks of the many earlier writers who made a distinction in 
Ss between simple associative learning and rewarded learning. He 
tempted earlier, with Hull, to reduce all learning to the paradigm 
% reinforcement. But now he is convinced that the original effort was 
aulty. His footnotes, reinterpreting earlier results, and many supple- 
mentary discussions, seek to make a case for the modified position. 
Conditioning (the first of the two kinds of learning) is ‘‘the process 
whereby emotional learning. - - takes place” (p. 236). “Tt now seems 
Preferable to apply the term ‘conditioning’ to that and only that type 
of learning whereby emotional (visceral and vascular) responses are 
acquired . . . Many responses which have previously been termed 
conditioned responses,’ are in the present conceptual scheme, not 
conditioned responses at all. Only those responses which involve vis- 
ceral and vascular tissue and are experienced subjectively as emotion 
are assumed to be conditioned responses” (p. 244). i 
Problem-solving (the second.of the two kinds of learning), is equated 
with effect learning. “Effect learning has been previously conceived as 
applying mainly to those situations in which the motive, or problem,’ 
is an unlearned biological drive, such as hunger, thirst, pain, etc. It 
is now clear that effect learning may be expanded to include those 
situations in which the motive, or ‘problem,’ is a learned drive, i.e., an 
emotion such as fear or an appetite. ..- If an emotion, or secondary 
drive causes the skeletal musculature to be activated, and if such 


activity, results in secondary drive reduction, then the overt response 
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thus acquired is here conceived as an instance of effect learning, not 
conditioning” (p. 244). : B. : 

The problem that gave rise to this reinterpretation was that of how 
the acquired fear came about that was to serve as the secondary drive, 


to limit such associative learning to e 
l 


earning is no better than for extending it, 
say, to word-association learning. 


» Concerned as it is we 
duction, sounds like the law o 
reality Principle correspond to 


ics arises much more out oi 
es to clinical data than out oO 
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to experi : 
ee m ai ana psychologists. The somewhat reluctant 
reinforcement <a ge parallels in a way the disagreement with 
s speci i 
identi Ags see a the disagreement we may consider the theory of 
MMeswer Pee ies of neurosis, and the theory of anxiety. 
a nomena m that both boy and girl achieve an identification 
a in tiga 7 * ore sex-roles are differentiated. The sex-role identi- 
toed with G wi h the like-sexed parent, coming later. This is con- 
(“object-choice”) ers theory of a first choice on a sexual basis 
A wet A oh: of the opposite-sexed parent, followed later by 
M : 
with EE an immaturity theory of neurosis, aS contrasted 
ei SF — theory that he attributes to Freud. That is, neu- 
tone whe nen signifies an underlearning of what is needed to get 
Hit igon bese to Freud often means the need to unlearn the 
doubt] tak n t were too well learned in childhood. It seems somewhat 
both kinds of is is fair to Freud, and the strong possibility exists that 
e an neuroses may be found. In Freudian terminology, some 
i A sd underdeveloped superego (“holes 1n the superego”), 
The third en an overwhelming superego. 
aiixiet ifference with Freud lies 1n Mowrer's “guilt” theory of 
y as contrasted with Freud’s “impulse” theory In Mowrer’s 


words: 
Lay n y 
n essence, Freud’s theory holds that anxiety comes from evil 
it if he dared. The 


alternative vi 
live view here proposed is that anxiety comes, ™ 
ı he has 


the indivi 
ndividual would commit but dares not, but from 
in other words, a‘ guilt theory’ 


o Er 
f anxiety rather than an ‘impulse theory’ ” (P- 2 
t of these differences 


with F for therapy arising OU 
reud. In general, the relief of the pressure of guilt through 
i i Neurotic anxiety 


e ioi leads to a kind of conversion eX : 

ae le re anxiety, and new learning can occur. Therapy does 
ak onsist in watering down t put in growing UP to the 
dire mption of responsibility. ment should .. lie in the 
t ction of helping the individua emotionally and socially, 
o the point where the demands © ience and community are 


understandable and acceptable” (p. 512). L 2 
i k, certainly alive to the issues 


i We have here a very provocative book, 3 
hat are being debated in contemporary psychology- The book is diff- 
and the careful reader can learn a great 


cult, but it is thoughtful, 

deal from it. 

ed that the author did not make the effort to re- 
them. The volume as it js 


It is to be regrett | 
write his papers instead of merely annotating ; : 
iffcult than it needed to be, for it carries 


offered the reader ig more d 
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along all the asides and Preoccupations of the author as he was feeling J 
his way toward his final theory. A much smaller book might have f 


carried his message more clearly to a wider audience. 


Ernest R. HILGARD. 
Stanford University. Epwarp L. WALKER. 
University, of Michigan. 


VO6LGYEsI, Franz ANDREAS. Hypnosetherapie und psychosomatische 
Probleme. (Hypnotherapy and psychosomatic problems.) Stutt- 
gart: Hippokrates-Verlag Marquardt & Cie., 1950. Pp. 203. DM 
8.25. 


purpose in reviewing a book that is very. 
tention of most American psychologists and 
he fact that, at least according to the 


great interest among the reader. 
rates), and, far more important 


© perversions of science 
> h ort step to the abomina- 
y t azıs, when calculate i utter 
disregard for human dignity 2 the ci ee 
medical researcher who has written exten- 
ypnotherapy and reflexology, deriving his 
> Bekterey, and their students, 

- Reflexology, then, is the 
ee: he author’s hypnotherapy, the aim of which 
cortical, corti I entation of the patient by means of psycho- 
ed reflexes” (Foreword P. 7). This becomes 
; Which is entitled “So-Called ‘Psychosomatic 
ata there that “Anglo-Saxon” psychosomatic 
uitfu Influence, byt certain “essential corrections’ 
historical side of the psycho- 
Overemphasis, and (3) the 
diseases,’ » The main line of 


Medicine.’ ” It is ad 
medicine has had a fr 


“so-called ‘independ 
attack is directed against the 
: Sead ee f; Psychoan 
somatic medicine in thi EES attempt” to postu- 
pe feat Psychosomatic syndromes.” We'learn that thejlatter 
o not exist, just as t “ Seer: ental” 
k ; Purely somatic” or “purely mental 
illness. In every disease, both aspects are said to be Habl inter- 


4 
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Woven. ih 
ee oa apn from the fact that the foregoing is a gross mis- 
more instructive R ee thinking in psychosomatic medicine, it is 
soul have formed a E Naam since the time of Aristotle “body and 
es ara the pe en, ig lialectic, that 1S, antinomical entity.” (All 
re 7 eX 3 
Pe ee a are cited to demonstrate that “active hypno- 
E naa tp. herapy achieves tts results despite somatic, toxic, etc. 
ships between r 147). And, quoting from Grastchenkov, “the relation- 
tifically as iology an pathogenesis cannot possibly be treated scien- 
neuroses aie i principles of reflexology” (p. 102). Asserting that all 
bases, Völgy all types of neurotic manifestations always have organic 
therapy Py esi attempts to establish “«dialectically interpreted” hypno- 
fora Den a Tenge which supposedly produces astounding cures 
not only aA i medica and psychiatric problems. But this is not all; 
analysis is Phd a: herapy the psychotherapy par excellence (psycho- 
it also kd ae ee = termed ‘reactionary” and an aberration’), but 
Mhconditioned ea changes in the organism’s repertoire O 
teristics of th reflexes. Thus, it somehow affects the hereditary charac- 
ditioned refi he organism. On page 91 we read: “Suggestion and con- 
reflexes are capable of altering, with experimental exactness, 


the h 7 
ay unconditioned reflexes.” ) 
But Te were one man’s views, they could easily be disregarded. 
ee TEER of experimental investigations cited show with 
Dhesenal ertible clarity that this represents “official” Soviet thinking: 
fin his I i aie 
al summary of the joint serial sessions of the Scientific Academy and 


the Medical Scienti 
edical Scientific Academy of the Soviet Union, in June 1 
Orbeli, Beritasvili, 


d their schools: despite all o 
ned reflexology: they did not 


the origi 
and pes concepts and the methodolog. 
n erialistic neuro-psychiatry, and the concluding no 

dical science, to promote in 


in physiology and me! 
ici ad self-criticism, the great doctrine of 


5, p. 104). . 


stion, (2) 2 paradoxical 
made through suggestion, such 
Bii ntly altered, and (3) a fanatical 

elief in the all-inclusiveness of conditioned reflex principles as an 
explanatory construct. Irrespective of the scientific truth of the theory, 
Which is at best partial and certainly contravenes much evidence avail- 


laring example of what happens when 
i tal 


able today, this book is a & 
pecan is built around political ideology and when experimen 
ndings are interpreted after the scientist has made certain that they 
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fit in with “official” thinking. May this never come to pass in American 
psychology! 
Hans H. STRUPP. 
Human Resources Research Laboratories, 
Bolling Air Force Base. 


ROSENBLUETH, ARTURO. T; he transmission of nerve impulses at neuro- 


efector junctions and peripheral synapses. New York: Wiley, 1950. 
Pp. xiv+325. $6.00. 


Part I of this monograph stems from the 1937 work by Cannon and 
Rosenblueth, Autonomic Neuro-Effector Systems. It is concerned with 
the liberation of chemical mediators by nerve endings at their junctions 
with smooth muscle, cardiac muscle, and glands. It reviews the evidence 
that acetylcholine is the substance liberated by the cholinergic axons 
located chiefly in the parasympathetic system. The controversial prob- 
lem of the adrenergic axons is dealt with by supposing that either adren- 
aline or an “adrenaline-like substance” is released at their endings, 
which occur chiefly in the sympathetic system. The action of the 
adrenaline-like substance is further Supposed to be conditional upon 


neuronal junctions in autonomic ganglia but 
1c motor nerve fibers with striated muscle. 


allerian de. i ili Sich 
l 5 generation, and the Philipeau 
Vu pian phenomenon He considers the effects of ciare veratrine, and 
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Incidentally, there is no mention in the book of the ideas of Dr. Norbert 
Wiener, whose book, Cybernetics, contains a tribute to Rosenblueth for 
his understanding of scientific methodology. \ 

However well presented, the thesis of this book will no doubt be 
widely challenged, and Rosenblueth will be criticized for clinging too 
tenaciously to theories advanced more than a dozen years ago by Can- 
non and himself. This he does in spite of recent significant work of 
Bacq, Bozler, Gaddum, Feldberg and others. Rosenblueth does take 
cognizance of this newer work, notably in chapter IV, but it is apparent 
that it has had little effect in modifying his interpretation of the role of 
electrical events, to cite a specific example, in smooth muscle contrac- 
tion. J. H. Gaddum some time ago remarked drily that there could be 
no doubt of the importance of the experiments by Cannon, Rosenblueth, 
and others which led to the theory of sympathins E and I, but that the 
theory itself should be forgotten. It has been Gaddum’s contention that 
no known substance has the properties ascribed to sympathins EandI, 
whereas all the experimental observations can be accounted for on the 
basis of known substances, notably adrenaline and noradrenaline. 

Another authority in this field, Z. M. Bacq, is of the opinion that 
acetylcholine, adrenaline, and noradrenaline are the “local hormones” 
or chemical mediators which are clearly established at the present time. 
He states that there is universal agreement among English, Swedish, 
and Belgian pharmacologists on the point that sympathin is a mixture, 
in varible proportions, of adrenaline and noradrenaline. The confident 
enthusiasm of Rosenblueth may be contrasted with some recent ob- 
servations of G. L. Brown to the effect that we are perhaps within sight 
of an explanation of the mode of action of acetylcholine, and we are ina 
similar state of obscurity with respect to the ‘action of adrenaline as a 
chemical mediator. 

The reviewer, no expert in these matters, has talked with Dr. F. G. 
Sherman of Brown University and other colleagues among the physiolo- 
gists, He has received the impression that Rosenblueth’s monograph 
Will be received by serious students as an excellent compilation and 
introduction to the difficult literature on chemical mediators. Yet there 
is a distinct tendency to g0 along with the authorities enumerated 
above in rejecting hypothetical mediators in favor of those whose prop- 
erties and chemical structure, at least in vitro, are well defined. 

Lorrin A. RIGGS. 


Brown University. 


Goutpner, ALVIN W. (Ed.) Studies in leadership. New York: Harper, 
1950. Pp. xvi+-736. $5.00. 


Studies in Leadership is a collection of thirty-two papers representing 
the work of thirty-five different authors. Twelve of the selections have 
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been published Previously, while twenty are new contributions. After 


and ‘agitators. “Leadership and Its Group Setting” is the title of the 
second part, which is concerned with leadershi P in various social classes, 
in several minority groups, and in diversified Political atmospheres. 
Part three, bearing the Provocative title “Authoritarian and mui 
cratic Leaders,” deals with Problems of democratic, Manipulatory, an 

authoritarian leadership, Part four is called “The Ethics and Tech- 


niques of Leadership,” and the descriptive title of the final group is 
“Affirmations and Resolutions.” 


of such articles is Cox’s “Leade 
States” or Green and Melnick’s article 
Seven contributions are oriented around m 


‘data oriented” į 

Siven as a basis for the Presentation, ypical here jg material from “The 
eople’s Choice,” Particularly in ing j i 

leadership of the Co, 

Saskatchewan. Final 


ny reasonably explicit 


an ae for their theorizing. 
er's y ments of the ood j i k are 
typical of sociologists, and if thes f zs Seine ee 


© Papers fairly represent such values, 


s Opinion re, ardin s lo. : 
exists between those working į i 2 desirable methodology 


those in psychology. The 
© wedded to an approach A 
3 3 ” 2 l rob] liy) which 
is “fact oriented.” While theory is needed, ith neta Sai nie: 
checked p d ne of the authors in 
on leadership stems 


Spr 


3 
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in large measure from the writings of Aristotle and Machiavelli” (p. 
396). Indeed, here would seem to be the major criticism of many of the 
selections: while interesting, they are essentially social philosophy, 
pee? if this book is evidence, is not based on any comprehensive set of 
ata. 

Such considerations raise the question as to the selection of material. 
In such a fast-growing field as leadership it is difficult to keep abreast of 
all the newest developments, but it is disappointing not to find more 
contributions from recent psychologically-oriented leadership research. 
There is nothing from the Ohio State group (Shartle, Stogdill, Hemp- 
hill). Cattell’s work on syntality is not mentioned. The new develop- 
ments in leadership and group behavior associated with the Research 
Center for Group Dynamics is inadequately portrayed by one of Lewin’s 
early (1939) papers. (Incidentally, two of Lewin’s papers are reprinted 
only in part and are given new titles, but neither change is indicated by 
the editor.) The wartime developments in leadership and group be- 
havior of the Office of Strategic Services and of the British are repre- 
sented in an article by Eaton, which has been outdated by The Assess- 
ment of Men and by Harris’ The Group Approach to Leadership-Testing. 
Because of such omissions or inadequate representation, many psycholo- 
gists will feel that Studies in Leadership does not give an adequate pic- 
ture of current work in this field. 
; Launor F. CARTER. 

University of Rochester. 


Canrem, Haptey. (Ed.) Public opinion 1935-1946. (Prepared by 
Mildred Strunk.) Princeton, N. J.: Princeton Univ. Press, 1951. 
Pp. lix +1191. $25.00. 
Not only social scientists, but also government officials, business 
executives, and labor leaders have many occasions for inquiring as to the 
state of public opinion on a given topic. While this need is likely to be 


most acute as regards contemporary issues, the significance of today’s 


poll can best be evaluated if it is placed in the context of past observa- 
tions. The practical man is likely to be particularly concerned with 
trends: Are Americans becoming more isolationist? Is the public more 
hostile to labor unions? 

All of us who are working with such questions will owe a real debt 
to Mrs. Mildred Strunk, who did most of the work in compiling this 
impressive reference volume. She has gathered results from 23 polling 
organizations in 16 countries forthe 11 years from 1935 to 1946, and 
organized them in an easily consulted format. Evaluation is facilitated 
by indicating type of sample, percentage of ‘don’t know’ responses, 
and other significant information. i 

It is to be hoped that Dr. Cantril’s organization will carry out its 
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lan for issuing such volumes at five-year intervals. Such a series would 
ae great value for social psychology all over the world. 


Ross STAGNER. 
University of Illinois. 


Britt, Steuart HENDERSON. Selected readings in social psychology. 
New York: Rinehart, 1950. Pp. xvi+507. $2.00. 


The maturity of social psychology—like that of any science wil pe 
marked by more systematic treatment of the kind which provi i 
empirically testable hypotheses, While the beginnings of such ma 


turity are dimly seen in Some recent books, we are far from any really 


satisfactory theory-building and probably will be for some time to come. 
In the meantime social ps 


symposia and books of re 


: Social Psychology and Its Methods”; (II) 
“Biological and Social Foundations of Behavior”; (III) “Some Indi- 
i j ent”; (IV) “Behavior in the Presence 
of Others”; (V) “The Social Psychology of Institutions”; and (VI) 
“Social Conflicts,” 


As is bound to be true of all s 


! . ave scen some of the classical, though admittedly theo- 
retical, papers included, F, or example, Pertine 


Cooley, Dewey, George H, M 


with present trends Britt rec 
materials for socia] Psycho 
and Withers testify to this fa 
social class and social conflict 
Newcomb and Hartley, 


-The attenti 
n : aS Js true in th 
1s evidence of a 


factors in relation either 


ee 
O — ee 
ga 


z: 
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editor of this volume is professionally much concerned with problems of 
mass communication, I should have expected more extensive and some- 
what different selections on this topic. In this connection a most serious 
and obvious gap is the failure to cover the field of language adequately. 
The short selection from Albig is good as far as it goes, but the inclusion 
of papers on the symbolic process as related to communication, cross- 
cultural materials (such as from Lee and Whorf), and some of the recent 
publications of Merton, Lazarsfeld, and their co-workers would have 
strengthened the volume. 

But to this reviewer there is a more serious omission. The usefulness 
of books of this kind, usually designed for orientation and information 
to the beginning student, is greatly enhanced when the editor uses in- 
terpretative summaries (or introductions) as a method of tying the ma- 
terials together. Moreover, when such a job is well done, it may also 
serve to contribute to the growth of systematic theory and thus advance 
our field at least a little bit. Aside from Britt's own opening paper on 
methods, originally published in 1937, no effort is made to give any 
systematic interpretation to the field. 

KIMBALL YOUNG. 


Northwestern. University. 


Homans, GrorcE C. The human group. New York: Harcourt, Brace, 
1950. Pp. xxviii +484. $6.00. 


Students of social behavior, whatever the label on their academic 
credentials, should be interested in this provocative book on the face-to- 
face or primary group. Vigorously positivistic and “empirical though 
neither experimental nor quantitative in his approach, Homans de- 
velops in connection with a series of case studies a minimum array of 
concepts and hypotheses for the analysis of groups as emergent and 
self-regulatory systems. Indeed, his major contribution seems to me to 
lie in spelling out what is implicit in this conception of the group as a 
system, in terms of explicit relationships among analytically distin- 
guished variables. His approach is rooted particularly in the work of 
L. J. Henderson, Elton Mayo, Chester Barnard, and Conrad Arensberg. 

Activity, interaction, and sentiment are the three primary elements of 
social behavior with which Homans starts his analysis. While he adds ; 
a fourth basic element, norms, the mutually interdependent relations 
among the first three provide the organizing framework for his analysis 
of group phenomena. In what appears to me as a useful convention, he 
distinguishes between the external system of the group— the state of 
these elements and of their interrelations, S0 far as it constitutes & 
solution of the problem: How shall the group survive in its environ- 
ment?”—and the internal system—‘‘the elaboration of group behavior 
that simultaneously arises out of the external system and reacts upon 
it.” In the external system, the problem of motivation involves the rela- 
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tions between sentiment and activity, while functional ppoe ai alga 
and the division of labor involve the mutual dependence of ac ae a 
interaction. Each of the possible Pairings of variables is ma ed 
the analysis of the internal system. Here are examples of the k 
hypotheses he Proposes under each heading: 


wie z i d 
Other things equal, contact breeds liking and vice versa, (Interaction an 


With this conceptual equipme > i 
ation, social ranking, leaders » interpersona] relations, social control, 
and social change, 


“ 
5 i i Faá n- 
1ve major case studies, each first Presented with a minimum of co 


ceptualization but selected to bring out some major aspect of his system, 
are a notable feature of the book, Faithful to the primary sources, the 
presentátion isa far cry from the perfunctory illustration more frequent 
in textbooks, The Bank Wiring Room (from Roethlesberger and Dick- 
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clear in his discussion here and elsewhere (cf. esp. pp. 182, 418) that - 
what counts is not who originates the interaction, but the mature of the 
interaction originated. A leader or person in authority is identified by 
the kind of interaction he receives and originates, not by the gross 
amount originated and received. In other words, interaction is too gross 
a concept for the demands Homans places on it. Similar strictures will 
occur to most psychologists about sentiment, which embraces the entire 
area of drives, emotions, feelings, and attitudes. 

While Homans makes no reference to recent experimental studies of 
group dynamics, many of his hypotheses are experimentally research- 
able and should stimulate productive investigation. And the good use 
he makes of naturalistic observation should remind psychologists of the 
potential value of nonexperimental approaches in defining profitable 
hypotheses in this new field. 

M. BREWSTER SMITH. 


Vassar College. 


Kusir, Lawrence S. Practical and theoretical aspects of psychoanalysis. 
Aid York: International Universities Press, 1950. Pp. xvii+252. 
4.00. 


In this expanded revision of his book, Practical Aspects of Psycho- 
analysis, first published in 1936, the author addresses himself to pro- 
Spective patients and to persons concerned with them as well as to 
Physicians and students of psychiatry and psychology. He hopes to ex- 
plain what psychoanalysis is, clarify misunderstandings, aid in the 
choice of an analyst, and answer the many questions which are com- 
monly asked about psychoanalysis. 

Changes made in this edition reflect alterations in attitudes toward 
Psychoanalysis and the greater sopħistication of potential readers which 
have come about in the fifteen intervening years. There is, as the author 
Says, “less occasion for indignation” because even the misunderstand- 
ings which persist are on a more ‘reasonable level. Blind hostility has 
largely abated. Analysts, moreover, have learned the necessity for 
variety in theory and practice and for freedom for research. The em- 
phasis has therefore shifted to accommodate the present more informed 
audience. 

_ _ Psychoanalysis is defined as “ʻa specific technique for studying and 
influencing the form, the distribution, and the utilization of psychologi- 
cal forces.” Its goal is to broaden the domain of conscious control in 

uman life by uncovering and modifying unconscious psychological 
forces, In explaining how this is done, considerable exposition of the 
theoretical structure of psychoanalysis is undertaken. There are dis- 
Cussions of the analysis of the transference, the role of dream analysis, 
and the technique of free association. In keeping with the psycho- 
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analytic conception of a universal neurotic Process, the statistical idea - 
of normality is abandoned. Psychological “normality '—which men 
better be called “optimal health” —is defined as determination by co. 
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the book should be of value to the wide audience to which it is ad- 
dressed. 
Jesste L. MILLER AND James G. MILLER. 


University of Chicago. 


Fisner, V. E. The meaning and practice of psychotherapy. New York: 
Macmillan, 1950. Pp. xv+411. $5.00. 


This is a book of transition, marking a twilight zone between two 

eras of psychiatric thought. Twenty-five years ago, textbooks on ab- 
normal psychology and psychopathology were still almost entirely de- 
scriptive—categorical, organically minded, and fatalistic. Fisher's vol- 
ume points up the contrasting outlook which has come with the newer 
emphasis upon psychodynamics and the possibilities thus opened up for 
better understanding and more effective treatment. 
_ But the book has a heavy and debilitating imprint of the past upon 
it. After a brief and fumbling account of what the author considers to 
be the principles of psychotherapy, which occupies a single chapter of 
44 pages, the rest of the book (22 chapters) is devoted to a succession of 
case histories which are certainly more reminiscent of Kraepelin than of 
Freud. True, there is throughout a nominal emphasis upon psycho- 
therapy, but it is therapy which is ordered by diagnostic classification 
rather than by dynamic principles that cut across Classifications. For 
each of the classical syndromes a highly specific type of treatment 1s 
described and recommended, as if one were dealing with so many defi- 
nite and distinct disease entities, for which rational and relatively inde- 
pendent remedies had been discovered. 

Many of the clinical portraits are well drawn, and shrewd insights 
appear on occasion. But in general this book is conceptually so un- 
coordinated that it will serve as a satisfactory guide to practice only for 
those who are content to work by rote and prescription rather than 
within the framework of a consistent, systematic theory of human per- 
sonality and its vagaries. 
O. H. MOWRER. 


University of Illinois. 


Deminc, W. E. Some theory of sampling. New York: Wiley, 1950. 
Pp. xvii+602. $9.00. 

_ Book-publishing in the field of statistics, both theoretical and ap- 
plied, is undergoing a great and continuing boom. Although there 1s a 
in the volumes are 
remarkable for the high level of quality maintained. This high quality 
level can be illustrated by mention of just a few of the fine publications 
appearing in the past two years: Cochran and Cox, Experimental De- 
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signs; Mood, Introduction to the Theory of Statistics; Wald, Statistical 
Decision Functions; Yates, Sampling Methods for Censuses and Surveys. 
As far as the writer knows, the above-mentioned work of Yates was the 
first publication in book form dealing rather exclusively with survey 
sampling methods. The book under review is the second; it too con- 
tinues the high-quality level, 

As the title indicates, all the material in this book has to do with 
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treatment, which in many ways is more specific and detailed than that 
of Yates. 
FREDERICK MOSTELLER. 
Harvard University. 


Frver, D. H., & HENRY, E. R. (Eds.) Handbook of applied psychology. 
(2 vols.) New York: Rinehart, 1950. Pp. xix+382; ix+383-842. 
$12.50. 


In this work the editors have brought together 115 brief essays, 
averaging about six pages each in length, written by over one hundred 
contributors and dealing with all aspects of applied psychology. The 
attempt has been to be all-inclusive, in the sense that articles have been 
prepared relating to each applied field with which psychologists concern 
themselves. The attempt has been to be inclusive also in that the 
editors have tried to provide material on the techniques which are used, 
the typical patterns of administrative organization, and the desirable 
training for particular fields, as well as the results of investigation on 
special topics and problems. 

To spread out over this range the book has necessarily had to be 
spread thin. ‘Thinness is apparent in part in the amount of space al- 
lotted to a given topic. Thus, there is a five-page article on “Child De- 
velopment,” a seven-page article on “Aptitude and Intelligence, a 
six-page article on “Guided Learning,” and the like. It has typically 
been necessary for the treatment of a topic to be either very skeletonized 
or else very selective, presenting only one or two aspects of the topic. 
As an illustration of the first, one might mention an article on “Speech 
Difficulties,” where within nine pages of text the author sketches 1n the 
characteristics and the therapy for some thirty categories of speech dis- 
order. The second approach is seen in an article on “Product Testing, 
in which the author limits himself largely to five illustrations of surveys 
with which he had been personally familiar. q 

In part, the thinness is apparent in gaps in the areas dealt with. The 
articles represent shafts sunk here and there, rather than a uniform 
level of exploitation of the different areas. Thus, in the chapter dealing 
with techniques of personnel psychology, there is a treatment of validity 
but no discussion of reliability, an article on item analysis but no con- 
sideration of item-writing. There is a section on child development but 
no treatment of adolescence, adulthood, or old age, Other examples 
could be cited. £ 

This book cannot, therefore, be considered a fundamental treatise on 
applied psychology or any section of it. No single topic 1$ treated with 
a fullness which makes it a definitive treatment, as has been true of some 
of the past handbooks which have appeared in experimental psychology, 
social psychology, OF child development. In fact, it doesnot really seem 
that this was the editors’ purpose. The book consists rather of a series 
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SCHEINFELD, AMRAM. The New you and heredi Philadelphia: Lippin- 
cott, 1950, Pp. xxii +616. $5.00. > Pael 


The first edition of Scheinfeld’s You and Heredity published in 1939, 
won immediate recognition as an outstanding achievement in the writ- 
1ng of popular Science, It was Selected for distribution to members of 
the Book-of-the-Month Club and received high Praise from scientists 
in the fields of biology, anthropology, Sociology and medicine. The new 
volume, however, is far better; about 80 Per Cent of the earlier book has 
been completely rewritten, and new material to the extent of some two 
hundred pages has been added. In fact the amount of information here 
brought together is Temarkable, and all of itis Presented in such a way 
as to make it seem important to the reader Personally, The result is a 
degree of reader-appeal that is Tarely equalled by a nonfiction book. 
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One who picks it up for a cursory examination is more than likely to 
read on and on for hours, and then to lay it down reluctantly. 

The book contains forty-eight chapters. The first ten present briefly 
and with admirable clarity the basic mechanisms of inheritance. Then 
follow twenty-one chapters which deal with the genetics of eye color, 
hair color, skin color, body build, multiple births, longevity, physical 
abnormalities, mental disorders, feeblemindedness, blood types, and 
specific disease tendencies. Chapter 31, under the title “‘Black Gene’ 
Roll-Call,”’ lists more than one hundred fifty kinds of physical and men- 
tal abnormalities together with a brief statement of what is or is not 
known about the genetic factors involved in each. The chapter closes 
with “forecast tables” for predicting the probable results of matings 
involving recessive genes, sex-linked recessive genes, dominant genes, 
and sex-linked dominant genes. This chapter, although lacking the 
dramatic qualities which characterize so many of the others, is one of 
the most valuable in the book. 

Thus the first thirty-one chapters are devoted almost wholly to the 
factual results of genetic research. The remaining chapters (which 
might well have been called Part II) deal with issues that are much 
more controversial, including, among others, mental tests and their 
interpretation, special talents, genius, behavior traits, personality and 
temperament, sexual behavior, criminality, race differences, fertility 
trends, and eugenics. Because of the wide range of subject matter 1n 
these later chapters it was of course impossible for the author to review 
the available literature thoroughly on any topic. To have done so would 
have required a volume each for the genetics of racial and class differ- 
ences, sibling and twin resemblances, special talents and genius, eugen- 
ics, etc. It was a choice between treating these controversial issues 
briefly and summarily or omitting them altogether. In our opinion the 
author's choice of the former alternative was wise. Precisely because 
so many of the nature-nurture issues are controversial and emotion- 
provoking, it is all the more important that the general reader should be 
given some orientation in regard to what is known to be true, what is 
probably true, what is pretty certainly untrue, and what is still in the 
realm of speculation. 

This is what the author has tried to accomplish, and in the attempt 
he has maintained a commendable degree of objectivity. Since nature- 
nurture investigators do not agree among themselves they can be ex- 
pected to react differently to some of Scheinfeld’s interpretations. 
There are psychologists who will think the author has underestimated 
race differences in native abilities, but few if any will disagree with his 
conclusion that even if such inherent differences do exist between race 
averages, they are overshadowed by the individual differences within a 
given race. As for IQ differences between the social classes, much the ` 
same could be said except that the evidence for genetic factors is here 
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following the argument until he encounters, in chapter 5, the explana- 
tion of error as interaction. Here a minor slip occurs: whereas the s? 
values prior to page 50 are simple sample variances, the s* values in the 
development on pages 50-57 are unbiased estimates of variance; yet 
the two types are used interchangeably. Correction for this will lead 
to minor changes in equations 16, 26, and 39, and in the verbal state- 
ments based thereon. 

The next three chapters are devoted to the effect of test length on 
reliability and validity. These chapters are clearly written and include 
some instructive diagrams. The Thomases who doubt “prophecy” 
formulas, such as the Spearman-Brown, should read pages 64-67. 

In chapters 10-13 consideration is given to the effect of group 
heterogeneity on reliability and validity, with correction formulas for 
various types of selection on the ability being tested, on the criterion, 
and on associated variables. Chapter 13 will be omitted by the reader 
unfamiliar with matrix algebra, and it is possible that those who can 
read this chapter, though admiring the neat presentation, may raise 
the question as to how many ever encounter situations where correction 
for multivariate selection is feasible. About half of chapter 10 involves 
an analysis (following Mollenkopf) which purports to show that 
whether or not measurement errors are correlated with test score 
depends upon the skewness and kurtosis of the distribution of test 
scores. The reviewer is highly skeptical of certain parts of this deriva- 
tion and equally skeptical of the outcome. For instance, the end result 
simply does not consistently predict the known direction of the relation- 
ae between measurement errors and test scores on the 1937 Stanford- 

inet. ` 

In chapter 14 one finds the development of a statistical criterion 
for judging whether tests are parallel, i.e., meet the requirements of 
equality of means, equality of variances, and equality of intercorrela- 
tions (the last in case of three or more forms). The question of the 
experimental methods of obtaining test reliability is next considered 
(chap. 15). This is an excellent discussion of the nonstatistical aspect 
of reliability determination. Next there is a chapter on estimating 
reliability by way of item homogeneity, and a chapter on speed versus 
power tests. 

Chapter 18, on methods of test scoring (usually “the number of 
items answered correctly is an eminently satisfactory score”), is fol- 
lowed by a fifty-page chapter on methods of standardizing and equating 
scores. Here one finds a first-rate discussion of the various scores de- 
rived by transformations. The author points out the difficulties en- 
countered in age scales, particularly those difficulties which arise from 
choice of the regression line used in defining mental age. He does not 
however, contribute anything as to which regression line is the worse 
for this purpose. The author has nothing favorable to say for the 
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EMOTIONS CONCEPTUALIZED AS INTERVENING 
VARIABLES— WITH SUGGESTIONS TOWARD 
A THEORY OF FRUSTRATION 


JUDSON S. BROWN anv I. E. FARBER 

State University of Iowa 
ary psychologists would probably agree 
h the concept of emotion 
c theory of behavior 


The majority of contempor 
that the problems commonly associated wit! 
must be treated in some detail by any systemati 
that aspires to even a moderate degree of comprehensiveness. Although 
a few attempts have been made to delete the term from the vocabulary 
of psychology, the concept persists in intruding itself into psychologi- 
cal writings, albeit often, following the current fashion, under the head- 
ings of conflict, frustration, and anxiety. In spite of the widespread 


belief in the importance of the phenomena subsumed under these head- 


ings and the imperative need for a clear understanding of their influence 
der can be discerned 


upon behavior, it is evident that no genuine or 

within this field. Instead, examination of current treatments of emo- 
tions reveals a discouraging state of confusion and uncertainty. Sub- 
stantial advances have been made in recent years with respect to 
theories of learning and motivation, but the phenomena of emotion have 
not, as a rule, been considered in these formulations and remain a tangle 
of unrelated facts. Many reasons could undoubtedly be advanced to 
account for the amorphous and ill-defined structure of existing theories 
of emotion; the phenomena are complex, manifold, evanescent, and 
difficult to measure. It is the opinion of the present writers, however, 
that the confusion surrounding this concept is primarily the result of 


serious misconceptions regarding the nature of theory construction in 
psychology and the kinds of procedures that must be followed if ade- 
ted into more 


quate theories of emotion are to be developed and integra 
comprehensive systems of behavior. 

The aims of the present paper are (1) to indicate what appear to be 
the essential requirements of an adequate theory of emotion (or emo- 
tions), (2) to consider the implications of these requirements for certain 


traditional problems of emotion, (3) to examine briefly some current 
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vexing problems is promised by treating certain constructs as hypo- 
thetical variables intervening between environmental conditions and 
responses. It is in this way, we would suggest, that emotion (or emo- 
tions) might most profitably be conceptualized.* 

The first outline of theoretical procedures explicitly involving hypo- 
thetical intervening variables in the formulation of psychological laws 
was presented by Tolman (42). Subsequently, Hull (16) demonstrated 
the heuristic value of this conceptual device for the explanation of 
learning phenomena through the use of such constructs as habit, drive, 
and response evocation potentiality. Spence (39) has likewise stressed 
the utility of intervening variables in theory construction and has some- 
times referred to such variables as calculational devices. They are intro- 
duced for the express purpose of helping to account for behavioral 
phenomena. Their meaning derives solely from the logical, experi- 
mental, and computational operations that relate them to antecedent 
events, to presently acting stimulus conditions, and to responses. 

Even if it be granted, however, that emotion, as a term in a science 
of behavior, should be regarded as a hypothetical intervening variable, 
the mere postulation of such a term constitutes only the beginning of a 
meaningful theory. Assuming that the primary concern of a science of 
psychology is the understanding of behavior at the molar level, then a 
large part of the psychologist’s task is to delineate the factors that func- 
tion as determinants of behavior. If emotion is to be included as one 
of the determinants, it is imperative that a certain portion of a theory of 
emotion consist of hypotheses, or as Spence (40) has termed them, 

guesses at laws” concerning the functional relations between the 
hypothetical emotion and observable behavior. These guessed-at-laws 
would be of the general form, “behavior is such and such a function of 
emotion or emotions.” Such statements would specify the manner 
in which different intensities of one or more emotions function as dif- 
ferential determinants of behavior. By means of such functions some 
of the unexplained variability of behavior can be accounted for in terms 
of concomitant variability in the hypothetical determining emotional 
State. This necessary process of working out the relations between emo- 
tion and observable behavior is referred to by Hull (16) as the anchoring 
of the construct to observable events on the consequent side. 
But it is not sufficient to limit the treatment of emotion to state- 
Ments concerning its inferential nature and to specifications of its 


ntiate between hypo- 


1 In the present paper it has not seemed necessary to differe: 
d by MacCorquodale 


thetical constructs and intervening variables in the manner suggeste 
and Meehl (21). For a critical evaluation of their view see Bergmann (1). 
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hypothesized relations to overt behavior. It is also imperative that 
further specific guesses be hazarded by the theorist as to the manner in 
which variations in this hypothetical state are related to antecedent 
and current events and conditions, both external and internal. If such 
guesses are not made the theory is likely to be circular, in that variations 
in the state or process that are inferred from variations in behavior may 
in turn be used merely to account for these same behavioral variations. 
Tolman, Hull, and Spence have all explicitly and repeatedly empha- 
sized the necessity for anchoring constructs to observable antecedent 
events. For example, Tolman, referring to Lewin’s failure to carry out 
this important aspect of theorizing, says in Part: 


and given personality make-up will prod: 
Spaces. And it is this latter set of principl 


There is yet another requirement, however, 


that must be met by an 
acceptable theory. It is essential that the the 


ory contain clear state- 


or. One must, we believe, specify in detail 
able of emotion to such terms as habit, cogni- 
her concepts one may pre- 


To summarize: a theory of emotion, 
a series of guesses as to the 

from arameng s present, internal and external); gnenn 
as to how they may resemble, differ rom, and interact with other hypothetica 
guesses as to how different emo- 


he same emoti ior differen- 
tially. It is furthermore stipulated that th on may affect behavior e 
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II. IMPLICATIONS OF THE SUGGESTED THEORETICAL APPROACH 
FOR SOME TRADITIONAL PROBLEMS OF EMOTION 


A number of psychologists have advanced cogent arguments to sup- 
port the contention that emotion is a superfluous term in psychology. 
Duffy (7,8), for instance, has maintained—as have Meyer (26) and Skin- 
ner (37)—that emotional behavior differs only in degree from other 
kinds of behavior. She rejects the concept of emotion because she has 
been unable to discover any unique, qualitatively different properties 
of responses that can be unequivocally characterized as “emotional.” 
Though we agree that it is probably impossible to distinguish between 
so-called emotional and nonemotional responses solely on the basis of 
their manifest descriptive characteristics, the present approach provides 
a quite different basis for deciding whether to retain or reject emotion 
as a distinctive construct. The criterion for making this decision inheres 
in, the suggested requirement that the relations of emotion to other 
intervening variables in a broader behavioral theory be clearly delin- 
cated. Emotion may be retained as a separate construct if, and only if, 
it is empirically useful to posit a state or process that is related to antecedent 
events, to other constructs, or to behavior by a different set of functions 
from those that characterize other constructs within the theory. Thus, 
emotion and some other hypothetical state might have identical proper- 
ties as behavior determinants and could not, therefore, be differentiated 
on the response side alone. Nevertheless, it might still be useful to con- 
ceive of their differing in respect of their antecedent conditions and (or) 
in respect of their relations to other constructs. From the present point 
of view, the problem is not whether emotion does or does not exist. 
It is a question, rather, of determining whether certain behavioral 
phenomena can be accounted for satisfactorily in terms of other well- 
established constructs. If such is not the case, then the introduction of 
additional “emotional” constructs may be worthwhile. 

This line of reasoning is not, of course, restricted to emotion. It 
applies also to any other terms such as S-R connection, expectancy, €g0, 
attitude, perception, consciousness, OF libido, which one might wish to 
introduce into 2 systematic analysis of behavior. If the psychologist 
concerns himself with whether or not the ego, for instance, is “really 
there” in the organism, he is wasting his time. His proper concern is 
whether by introducing the term ego, by specifying that the ego varies 
in such and such a manner with observable antecedents, and by assum- 
ing that the ego determines behavior in specific ways, behavior can be 
more satisfactorily explained than if no ego is assumed. 

Another implication of the present point of view is that the procedure 
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of categorizing certain responses as emotional and others as nonemo- 
tional becomes unnecessary and undesirable. So far as we are aware, 
previous attempts to achieve such classificatory groupings have been. 
notoriously futile. This is scarcely surprising, since it is hardly to be 
expected that a knowledge of only the observable features of a response 


the topography of a given bit of behavior may reflect the action of 
numerous hypothetical determinants: habits, motivations, inhibitions, 
response-produced stimulations, perceptions, and (perhaps) emotions. 


we classify weeping in response to a bruised shin as emotional but weep- 


ing in response to a cinder in the eye as not?” (37, p. 406). No satis- 
ently been suggested. 


t conditions or environmental events, 
narily ask whether a specific response, 
an a drive, nor, usually, whether it is 
Were he to do so, he would un- 
ies that have beset students of 


result of learning, i 
In the foregoing example i 


E the time or kind of deprivation on the 
one hand and such variables as the Tate, latency, or resistance to extinc- 
tion of eating on the other. i 
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a the trad itional problem of determining how many basically 
ee A sk a exist” is from the present viewpoint similar to 
i etermining whether any emotion “exists.” The classical ap- 
on 2 attempts to determine the number of different emotions 
oat ould be accurately identified from facial expressions OF teased 
to tn paiństaking microanalyses of conscious contents. All efforts 
Pe es h agreements by these methods have apparently ended in failure. 

progress might have been made if it had been asked instead wheth- 
er observable behavior is most satisfactorily explained by the introduc- 
tion of one or more constructs carrying an emotional label. If it appears 
desirable to have more than one, each must be shown to have relations 
that are in some way distinctive with reference to the other elements 
of the theory and to each other. Different emotions exist as realities 
for psychology only if different defining operations and interrelations 
can be clearly specified for them. If such specifications cannot be made 
the superfluous terms are scientifically inadmissible and must be co- 
alesced or deleted; appeals for their continuance on intuitive or phenom- 
enological grounds must be rejected. A situation of exactly this sort 
faces us at the present time in respect to the constructs of conflict and 
frustration, But a discussion of this problem will be postponed until 
we have had an opportunity to examine briefly some current conceptions 
of emotion in the light of the analyses presented above. 


III. SomE CURRENT CONCEPTIONS OF EMOTIONS 


Since comprehensive surveys of theories of emotion are readily avail- 
able, no attempt will be made here to present an exhaustive summary 
or critique of the many divergent views that have been’ proposed. 
Instead, a few representative conceptions will be examined in relation 
to the suggestions for theory construction that have been presented 
above. 

From an inspection of current treatments of emotion, it is apparent 
that a number of writers have regarded emotion not as a scientific in- 
ference but as an existential real. It is somewhat surprising, in view of 
the numerous excellent papers of the recent past on operationism, that 
the difficulties accompanying the adoption of such a position require 
reiteration. The view that “real” emotions exist often includes the 
notion that they may be only partially encompassed by the specification 
of all the operations involved in their definition and measurement. 
Thus the experiential, behavioral, or physiological manifestations in 
terms of which emotion is typically defined are regarded as but imper- 


fect and blurred reflections of the underlying ding an sich (cf. 46). In 
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consequence of this view there have developed the familiar, a 
able, unresolvable arguments over questions such as: Which are t ; 
“true” or “truest” measures of emotion? How many emotions exist 
Can both pleasant and unpleasant emotions be experienced at the same 


moment? In how many different Ways can emotions be expressed or 
manifested? 


from a given bit of behavior, a fleeting (and often u 
scious experience or feeling, ora momenta: 
ganglia that an emotion rather than somethin 
organism seem almost insurmountable, 
The notion that “disorganized” be’ 


maladaptive 


» We believe, that only confusion 
i nized” and therefore 


F m as theories in what we would 
regard as an acceptable meaning of that term. As Koch has so clearly 
observed: “No matter what degree of Re 


» nothing resembling theory begins to 
ionships between the concepts 
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pat Ri a ip when these laws or assumptions (usually 
dake T o h $ way that testable consequences may be de- 
A subjected to experimental verification (17, p. 127). Almost 
ne re in the recognized standard ‘‘theories” of emotion can one find 
xplicitly stated functional relations of this all-important kind. 
Pha eter that a definition of emotion is a theory might, how- 
ho i = ensible under the condition that a theory of the definiens has 
E SE een developed in some detail. Leeper (19), for instance, has 
cently presented a “theory of emotion as motivation.” In essence, 
Eom proposal involves the rejection of the notion that emotions are 
isorganizing (or disorganized responses) and the substitution of the 
w that emotional processes serve as one of the fundamental means 
“4 motivation in the higher animals. Though we would agree that it 
nay be useful to attribute motivational properties to postulated emo- 
tional states, the unelaborated assertion that emotions are (or are like) 
motives tells us nothing in the absence of a theory of motivation (the 
definiens). Since a careful examination of Leeper’s paper fails to reveal 
the details of such a theory, it must be concluded that he has pre- 
sented at best an incomplete statement of a theory of emotion.* 

But even supposing that a detailed theory of motivation were to 
be presented, what then? If emotion is regarded as equivalent to moti- 
vation in all respects, both constructs must have the same functional 
relations to observable events and to other constructs. A single term 
would then suffice for both, and one or the other should be discarded. 
If emotion and motivation are to be retained as separate constructs it 
is imperative that differences in their relations to at least some other 
terms of the system be specified. 

Although many treatments of emotion 
as these, there are clear indications that theoretical psychologists are 
aware of their inadequacies. Tolman, for example, has stated that “In 
the last analysis each emotion . . . is to be defined not in terms of some 
obvious and certain ‘introspective givens,’ but in terms rather of the 
process’s functional character as an immanent determinant i.e. inter- 
vening variable] of behavior...” (41, p- 268). Hull has implied, though 
nothing more, that emotions should be treated as intervening variables, 


are liable to such criticisms 


2 This criticism is not intended to be invidious. A literally complete theory of emotion 
f elaboration. If, as we believe 


would, by our criteria, require a very great amount 0 

likely, Leeper’s theory of motivation would resemble that of Tolman, it might be possible 
to evaluate his position more adequately by examining the extent to which Tolman’s 
various statements specify the testable relationships that are assumed to obtain between 
motivational states and observable antecedent and consequent events. 
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i ili ecify unequivocally the relations between frustration 
ce ees i 4 Maier found that insoluble prob- 
ays lead to frustration and “in some 
cur under the usual learning condi- 
rly, for this writer the criterion of 
frustration is the appearance of “abnormal fixation,” i.e., the very 

i plain. If every instance of fixation 
tion, and if frustration is regarded 
, the “theory” is unassailable; but it 


the strength of the weaker of the two forces 
when the weaker is gr 


This suggests the 
related to antecedent eyents, on 


tecedents and the 


applied. 
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ae the most prevalent assumption about frustration is that it 
cee y enever conditions are such as to hinder or prevent the occur- 
ae a response. Typically, it 1s also posited that the responding 
ka eee is motivated to make the response, that the response is (or 
i So As e past been) instrumental to the achievement of a goal and 
sein imuli normally capable of eliciting the blocked response are 
g upon the organism. Under conditions of this general sort various 
types of behavior may be exhibited. Among those frequently reported 
are: responses of a trial-and-error type directed toward the surmounting 
of an obstacle, responses of escaping from the frustrating situation, 
more persistent or vigorous counterparts of the originally blocked 
responses, aggressive responses, and so-called disorganized responses. 
Although responses of these kinds are presumably typical, there is 
nothing in their topographical features that unambiguously identifies 
them as “emotional.” Descriptively at least, they are much like the 
reactions that appear in problem-solving or learning situations. This 
similarity is well exemplified by Dashiell’s use of a schematic diagram 
of adjustive behavior leading to learning (5, p- 364) which is identical 
in its essential relations with his diagram of frustration resulting from a 
conflict of motives (5, p. 144)- Both schema include factors leading to 
the blocking of a motivated response, both include persistent activity 
that is varied and exploratory, and both include parrier-circumventing 
or “solution” responses and possibilities for readjustment or learning. 
Melton, following Dashiell, has made a similar analysis of the learning 
process and has explicitly noted that “..- this definition and analysis 
of learning assumes that all instances of learning involve in some de- 
gree the frustration of a motivated organism...” (25, p. 669). 


It would appear, therefore, that there isa high degree of correspond- 
ence between frustrating and pro 


blem-solving situations, and the 
reactions observed to occur therein; consequently it might be supposed 
that explanatory concepts appropriate to the one might also fit the 
other. Significantly, learning theorists have typically not found it neces- 

pts in their interpretations of problem- 


sary to employ emotional conce 
solving behavior. Rather, they are likely to appeal to the effects of 
me or similar situations), to innate pre- 


previous experiences (in the sa 
ditions of deprivation, and the like. 


dispositions, to antecedent con 
To a degree, then, many learning theorists may be regarded as pro- 


ponents of nonemotional interpretations of frustration. 

Additional examples of nonemotional interpretations of behavior 
in situations where responses are blocked may be found in a number of 
theoretical analyses of locomotor conflict behavior (4, 14, 20, 27, 34). 
In these studies, responses of going only part way toa goal, of vacillat- 
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ing, of blocking, or of going out of the field are explained by the same 
concepts employed in nonconflict situations, i.e. valences, or gradients 
in the strengths of approach and avoidance tendencies. ‘Emotional 
conflict states” are not invoked as explanatory devices, 

Whether all types of behavior exhibited when reaction tendencies 


structs may eventually become necessary; 


ably be made for the view that current learning theories do adequately 


account for many of the response types listed above as consequences of 
frustration, 


arance of other (initially 
If one of these reactions, 


way, the organism may learn to “escape” fro 
If the strength of the blocked Tesponse is very great, however, the or- 


another Organism, in which case one 
nse as “aggressive,” 
tation of these vigorous responses that 


great difficulty in terms of learnin, abnormal fixations" discussed by 
Maier can hardly be said to occur in the absen: $ icall; 
> A ce of reinf, ince they typically 
involve escape from a blast of air. Ge eae sincerthey 


> 
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aoe for exerting widely varying pressures on the spigot 
handle. Such a response hierarchy could be due either to previous ex- 
periences or to innate predispositions. If, at the time the animals are 
learning to operate the device, responses of pressing the handle lightly 
are followed by reward, they should be strengthened to a relatively 
greater degree than equally successful, but more vigorous responses, 
since the latter involve a greater expenditure of effort. When water 
tsino longer obtained, the gentle responses should tend to become extin- 
guished and to be replaced by the more intense reactions. Thus the 
behavior of pressing the handle “angrily” can be reasonably interpreted 
without recourse to any concepts having an emotional flavor, and with- 
out necessarily appealing to previous experience in similar situations. 
a A learning interpretation can also be applied to many apparently 
senseless,” “disorganized” or inappropriate responses that may. ap- 
pear in a frustrating situation. Let it be supposed, for instance, that a 
specific response has been elicited in a given situation and has been 
reinforced. If now the subject is placed in a new situation and if there 
are a number of cues common to the two, this response might be elicited 
by, or transferred to, the new situation. i 
. Although this explanation might account for the appearance of 
$ frustration” responses in the second of two quite similar situations, 
it does not explain the occurrence of such reactions in an ostensibly 
different situation. It might be hypothesized, therefore, that the stimu- 
lus elements mediating the transfer of these responses from one situation 
to a dissimilar one are internal rather than external. That is, the 
mediating cues might originate in internal events which take place 
when behavior is blocked, with the same events and hence the same 
cues being produced by widely differing environmental situations. For 
example, a rat upon being frustrated for the first time in a bar-pressing 


situation might “senselessly”’ bite the bar. This new emotional-appear- 


ing response might actually be an old well-established one that had been 


strongly reinforced during the animal’s early experiences with other 
rats, Certainly in competing for food with other animals a vigorous 
bite properly administered might occasionally be reinforced by the 
receipt of food. Although biting a fellow animal and biting a bar 
differ in terms of the stimulus elements involved, the animal is hungry 
and anticipatory responses of eating are thwarted in both instances. 
The thwarting of such responses might afford unique internal stimuli 
which, through reinforcement, become strongly associated with the 
response of biting. That responses of biting can be readily conditioned 
and will transfer to new environments is shown by Miller’s experiment 
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(29) in which rats were ss i ee or (or a rubber tube) 
i inforced shock-reduction. : 

Hi ample a ey that nonemotional interpretations 
may prove adequate to explain a good deal of behavior Le 
blocking. Nevertheless, the possibility remains that a iy ioe ao? 
ma involving the concept of emotion would be more satisfactory. me 
instance, it may be useful to suppose that thwarting leads to an incre x 
in motivation in order to explain frustration-produced phenome a 

“overcompensation.” Such an 
assumption might also serve as the basis for the notion that escape snore 
ing si i quite independently of the instru 


, a tentative “emotional” theory of frustration 
. . ” in- 
alternative to “nonemotional” i 


terpretations of the type considered here. 
V. An “EMOTIONAL” INTERPRETATION (0) 


F FRUSTRATION BEHAVIOR 
In the interest of i 


it should be stressed at a 
Te, refers to a i ago 
f an Organism. It is to be distinguished, 


e blocking or aay aa 
the term frustration has been used in the 


duced by a frustrating event or the frus- 
trating event itself, or both 7 


of emotion have little ao 
ries of behavior, the presen 


ner in which 
has been added 
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from those proposed by Hull are indicated in a general manner. Our 
preference for a formulation of a concept of frustration within the frame- 
work of Hullian theory in no sense implies that it could not be treated, 
perhaps equally well, in terms of other theoretical systems. 

If the procedures suggested in the earlier sections of this paper are 
to be followed, the initial tasks in outlining a theory of frustration must 
be (1) the denotation of the antecedent conditions that are assumed to 
lead to frustration and (2) the specification of the functional relations 
holding between frustration and these conditions. The first three of the 
following subsections are devoted to these tasks. 


Antecedents to frustration. As we have already noted, a common 
assumption made by writers in this area is that frustration develops 
under any condition that hinders or prevents the occurrence of a re- 
sponse to which there is a supraliminal excitatory tendency. With this 
assumption as a starting point, a number of different kinds of manipu- 
lable conditions may be defined as antecedents to frustration. Among 
these are: (1) the introduction of partial or complete physical barriers; 
(2) the introduction of delay periods between the initiation and com- 
pletion of a response sequence; (3) the omission or reduction of a cus- 
tomary reward on one or more trials; and (4) variations in the organ- 
ism’s condition, environment, or training leading to the evocation of a 
response tendency that is incompatible with an ongoing one. s 

Although these antecedents differ widely with respect to their mani- 
fest topographical features, the capacity they possess 1n common to 
thwart an ongoing response may be accounted for by assuming that 
each functions in some way to arouse an incompatible reacnon tendency. 
These competitive tendencies may be either positive excitatory tenden- 
cies to perform a conflicting response or inhibitory tendencies such as 
those resulting from the expenditure of effort. The basic assumption 
is made, therefore, that frustration is the conseguence of either (1) the 
simultaneous activation of two competing excitatory tendencies or, (2) 
the presence of a single excitatory tendency and an opposing inhibitory 
tendency.’ 


¢ In view of the fact that the oppositional nature of these antecedents is stressed, 
whether they result from excitatory or inhibitory tendencies, it may be reasonably 
argued that they should be regarded as conflict situations, or in our terminology, aiee 
dents to a hypothetical state of conflict. We do not believe, however, that a useful 
division can be made at present between conflict and frustration. If one wishes, oP 
might define the state induced by the first kind of antecedent (competing sEp) describe 
above as conflict, and the second (competing Ip) as frustration. But so far as we are 
aware, no one has formulated a distinction between the two constructs of frustration 
and conflict that rests in a convincing way upon demonstrable differences in their 
functional relations to other constructs or to behavior. 
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i i ent mi cad to 
ay) > manner in which any particular antecedent might lea 
an re eu and the aves a the alpine na 
rmised at present. If an organi r 
ae eee aoa R A goal and is then hindered by a physical 
beset from reaching that goal, it is conceivable that the pair 
proach tendency would be opposed by both excitatory and in ye 
tendencies. For an organism that-has had prior experiences in si re 
thwarting situations the mere sight of the barrier could elicit incompa -a 
ble excitatory tendencies to retreat. Or, the barrier might lead oe r 
increase in reactive inhibition if it occasioned vigorous and repeate 
Frustration resulting from the 
ibutable to decreased effectiveness 
smaller increments in excitatory 
ed increments in work inhibition. 


theory, reactive inhibition (Zp) is 
assigned the principal role, though provisi 


stration mainly throug] 
of competing excitatory tendencies. 


_ The hypothesis that frustration develops under conditions that 
hinder or Prevent the occurrence of a response is a definition of the 
Same general order as Hull’s definitio 


n of drive in terms of antecedent 
conditions of deprivation. But unelaborated definitions of this sort 
have limited applicability, Unless frustrati i 
all-or-none event, th 
its antecedents mus 
breadth and the s 

The magnitudes 


constructs, it is evident 
cate the ways in which the magne 
ables might vary with changes in observable 


-cn accomplished, and the further relation of 
frustration to the competitive tendencies has been outlined, frustration 


manipulable antecedents, 


Zz 


. 
4 


and the strength of the competitive tendency 


work : É ; : 
> work measured in physical units (16). By this equa 
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ee coeur in which the antecedent conditions lead to the elicita- 
Ae ii ng hening) of a conflicting excitatory tendency, the problem 
pecifying the relations between the observable independent variables 
4 ; is identical with that of 
ae the strength of any response tendency whatsoever. 
r ARADA ( = it may be assumed that the competitive excitatory 
habit ee A ie e etermined by the multiplicative combination of 
Esth ae n (sHr) and effective drive (D). Consequently the 
alea oft he sEr may be assumed to vary in some such manner as 
r A with number of reinforced trials, amount of reward, delay 
eat Sempre strength of drive, and so on. Since these conditions 
aie ae the strengths of both the thwarted and thwarting tendencies 
‘ai nstitute the effective antecedents to frustration when two in- 
ee responses are instigated. 

SE ir aw in which frustration results from the negative effect 
tel wes Rat strength of the inhibition may be assumed to be a 
ERNA o : he degree of work involved in executing the thwarted 
Pas ero iat the number of times the response 1S elicited. Here Hull 
ae posed as a specific hypothesis that In=en/B— W, where 7 1s the 
er of response evocations, ¢ and B are constants, and W represents 
Lae cal tion, if work per 
al is held constant, inhibition increases linearly with number of 


trials; . $ A F 
ials; and if the number of trials is held constant, a positively ac- 
eases in amount of 


ae ted curve of inhibition 1s obtained with incr 
WG ki If an additional simplifying assumption is made that amount of 
rk is linearly related to degree of blocking and length of delay, the 


relation of inhibition to these antecedents and to the number of re- 
imation by Hull’s 


s : : : 

ponse evocations might be given to a first approx! 
equation. 

i Up to this point it ha 
ion is some function of the respec 


aroused competitive tendencies, an 
encies may be inferred from Hull’s assumptions regarding the specific 
observable variables influencing the development of excitatory and in- 
hibitory tendencies. The next step is to delineate the functional rela- 

tration and the competitive tend- 


tions that might obtain betwe 


encies. 

Frustration as a joint function of the absolute and relative strengths of 
the thwarted and competing tendencies. In writings on frustration and 
the terms inhibitory tendency Or inhibition refer to any state or 
condition of the organism (other than a competing exc! 
Produce a cessation of a given activity. They correspond roughly to 


reactive inhibition (In)- ‘Although Hull’s total inhibitory potential (ip) also includes a 


conditioned component (sIr) no attempt is made here to consider the possible influence - 
of this latter factor. 


s been assumed that the magnitude of frustra- 
tive strengths of simultaneously 
that the strengths of these tend- 


7 In this section, 
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conflict two rather frequent, though by no means always explicit, = 
gestions may be found as to the manner in which frustration or co: 


of equality, and (2) that if the two tendencies are equally strong, ee 
the greater their absolute strengths, the more intense the seri re 
Although there are some experimental data that lend credibility Z 
each of these assumptions separately, the factors involved have nigr 
been integrated into a single principle encompassing their joint ape 
tion or interaction, For instance, one cannot predict on the Pasis o 
the separate assum tions whether two weak tendencies that differ y 
a given amount will produce the same degree of frustration as two 


where Es” is the weaker of the two tendencies 


raised to the nth power, and E,"~1 is the stronger tendency (presumably 
always an sEp) raised to the n—jth Power.$ If x is sot at unity, F be- 


specific assumption, though couched in different terms, has already 
been made by French (11). His Proposal thus emerges as a special case 


E; constant), 
In Fig.1a family of curves has 


A : been plotted from the above equation 
to illustrate graphically the mann 


$ : 3 a 
erin which F js assumed to vary as 
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_ pee of the strengths of the two tendencies. For this purpose 

fae a a at 2, in which case the equation for frustration reduces to 

a n e with Hull’s procedure, both of the competing 

arcane as a ee amount of frustration have been placed on a 

ion outa soal e. The weaker tendency (Ew) has been plotted on the 

(E) ¢ a and F on the ordinate, the strength of the stronger tendency 
2) constituting the parameter. 
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RIATIONS IN FRUSTRATION AS A FUNCTION 


Fic. 1. CURVES INDICATING Va 
Two COMPETING TENDENCIES. 


OF THE STRENGTHS OF 


ed: F=Ew/Es, where F =frustration, E,y=weaker of 
and E,=stronger of two competing tendencies. 
th in the magnitude of frustration with increas- 
r is held constant. The successive 
to the stronger tendency. 


The following relation is assum 
two competing tendencies (sEr or Ir), 
Each curve represents the assumed grow’ 
ing values of the weaker tendency when the stronge! 
Curves result from the assignment of different values 


E rom these curves, and from a consideration of the equation upon 
which they are based, the following relations may be noted: 
1. An increase in the strength of the competitive tendency (Ew) with the 


dominant tendency (Zs) held constant, or a decrease in the strength of Es with 
Ey fixed, results in a positively accelerated increase in frustration (F) which 
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reaches its maximum value when E,=Ey. Thatis, if either of the two tendon 
remains unchanged, frustration increases as the difference between them 


reduced. 
2. Conversely any increase in the difference between the strengths of ea 
two tendencies will result in a decrease in frustration regardless of whether E, 


n the strengths of both tendencies will produce 
ustration provided the increases are such as to 
ne tendencies or their absolute difference ia 
relations between frustration and the strength 
will be linear. This relationship is indicated in 
vely higher values of F that coincide with the 


the like, upon degree of frustration. For example, let it be assume 
that Tr increases linearly with ive nonreinforced trials and that 
the thwarted Æ i 


Ii he relation of frustration to the theore 
and drive (D). When the Competitive t 
potentials, it follows f 


K 
i 
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me aois or of the drive will affect the magnitude of frustration. With 
Eik constant; an increase in the stronger habit or a decrease in the 
oe w ill decrease frustration; conversely, decreasing the stronger 
ži ae e d the weaker will increase frustration. If the strengths 
ae e habits are varied, frustration may either increase or decrease, 
ee ing on the direction and extent of the changes. When the two 
Fa s oe aes equal or unequal) are held constant, however, frustra- 
oe ms increase with heightened drive and decrease with reduced 
aoe: This holds even though increased drive magnifies the absolute 
ifference between initially unequal excitatory tendencies. Since the © 
numerator is squared in the suggested equation for frustration, any 
pote in drive affects its value more than it does that of the denomina- 
Where the weaker of the two opposing tendencies is inhibitory rather 
than excilatory the present theory suggests that the effects of motiva- 
tional changes may be different. If Ir is unaffected by changes in D, 
as Hull assumes, and if Ip is substituted for Ev in the equation for F, 
then raising the value of D will heighten E, only and thereby reduce F. 
Increasing D in this situation is therefore functionally equivalent to 
increasing E, with Ew held constant. However, it should be noted that 
an intense drive could lead to more frequent and more vigorous re- 
Sponses of attacking a barrier and hence to the accumulation of more 
inhibition than would occur under a weak drive. Such an increase 
in Iz might raise the ratio Ir/E, to a value equal to or conceivably even 
greater than that obtaining under a lower drive. In this manner, F 
might be intensified by increasing D even under conditions of com- 
petition by an inhibitory state. 
Some of the suggested relations between frustration and other 
constructs may now be summarized. Since frustration is assumed to 
vary as a function of drive intensity it bears some resemblance to Hull’s 
Concept of excitatory potential. The two differ, however, not only in 
terms of their consequences, but also in terms of their relations on the 
antecedent side. If drive is held constant, frustration increases with 
the number of nonreinforced trials, whereas sEr remains unchanged. 
(Hull’s effective excitatory potential, sEn, decreases under such circum- 
stances since sEr= sEr—Ir). Moreover, although both frustration and 
inhibition increase with the number of nonreinforced trials, their rates 


ed effect upon frustration of an increase in 
ental observations (10) and by both theoreti- 
cal and experimental conclusions from the Yale studies of frustration (6). Thus, Dollard 
and his colleagues have assumed that the strength of instigation to aggression (which 
1s roughly equivalent to what is meant here by strength of frustration) varies directly 
With the strength of instigation to the frustrated response (similar to strength of D in 
Our present usage). 


* This deduction regarding the expect 
Motivation is supported by Finch’s experim: 
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of growth as functions of increases in the value of this i "e Py 
different laws, and their respective effects upon behavior are also 
sumed to be different. 


stimuli. 


The possibility that frustration leads to a heightened drive level is 
arly coord i i i 


According to Hull, irrelevant dri 
produce the effective drive (D) th 


where D is effective drive, Ď i: 
the relevant (primary) drive 


nes gr zero by an amount directly proportional to the strength of F. 
Now if D is any value less than 100, i ) 


e 
n se presented heretofore, it can be shown that = 
ustration that can be generated at any fixed leyel.of D ci 
equal but cannot exceed D. This conditi 


maximal Strength: 


aa TEE EE 
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this assumption, the presence of frustration should produce an incre- 
ment in an organism's effective level of motivation. It follows from this 
that responses elicited at the time frustration is aroused, or shortly 
thereafter, should be more intense than those elicited when frustration 
1s absent. Moreover, if a response is followed by a reduction in frustra- 
tion the tendency to perform that response should be strengthened, 
Since drive reduction is assumed to be reinforcing. 

Although there are apparently no systematic experimental data to 
Support the contention that frustration may result in the intensification 
of reactions, fragmentary observations from a number of sources are 
Consistent with this expectation. Already mentioned is the observation 
by Finch that chimpanzees press on the operating handle of a water 
Spigot with markedly increased vigor when it fails to deliver water. In 
Some of the rate-of-eating curves obtained by Skinner (37) there is a 
clear indication that periods of frustration, produced by temporarily 
Preventing a rat from eating, are followed by an increase in rate of 
responding. Skinner himself attributes the change in rate in part to an 
emotional effect, which he relates rather closely to drive. Virginia 
Sheffield (36) has recently adduced evidence indicating that under 
certain conditions extinction may proceed more rapidly when extinction 
trials are distributed than when they are massed. In explaining these 
results she has explicitly assumed that frustration is generated during 
extinction and that it functions to increase the vigor of whatever 
response the subject has a tendency to perform. Other evidence that 
appears to fit the hypothesis of increased motivation due to frustration 
is found in the observations of agitated or intensified behavior during 
the extinction of both instrumental and classical conditioned responses 

13). 
j te may be observed here that although motivational properties 
have been attributed to frustration, it differs from other drives such as 
hunger and thirst in its presumed dependence upon the arousal of com- 
betitive tendencies rather than upon conditions of deprivation. It also 
differs from other motivational states with respect to the events that result 
tn its diminution. Frustration, by assumption, is reduced by increasing 
the strength of the stronger tendency, by decreasing the strength of the 
weaker, by allowing fatigue effects to dissipate, and so on. Clearly 
these are not operations commonly supposed to reduce the strength 
of other drives. In these several additional respects, therefore, the 
Present construct of frustration satisfies the requirement that it have 
Suessed-at relations differing from those obtaining for other constructs 


already in systematic use. . 3 PS 
The tote major role that frustration might play in determining 
ehavior is by functioning as a stimulus. If at the time that comp pa 
tendencies are aroused, unique, differentiable, internal stimuli ar 
Senerated, the organism’s behavior might be affected in a variety 0 
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ways. First, such stimuli could provide the means whereby an organism 
might learn to discriminate between (react differentially to) bem 
and other states such as fear or hunger. Secondly, frustration-produces 
stimuli might, as the result of innately established connections, ce 
specific overt responses or response patterns quite unlike those arouse 
under other antecedent conditions. Frustration might thus serve as an 
important source of new response paiterns. Finally, the attributing of 
stimulus properties to frustration might provide an acceptable explana- 
tion of the fact that so-called “emotional” responses often seem irrele- 
vant and inappropriate to the immediate external situation in which 
they occur. If a distinctive response were associated, either innately or 
through learning, with frustration-produced stimuli, it could appear in a 
wide variety of different situations, providing they all result in frustra- 
tion. Responses to frustration originally restricted to a single environ- 
mental context might thus be elicited by frustration-produced cues in 
other contexts, despite any ostensible inappropriateness that might 
characterize such appearances. s 
Although certain acts might depend initially upon the stimuli ac- 
companying frustration, the mere occurrence 


expectations tha 


; » Say, primitivization. That this is 
not necessarily a weakness of the theory is suggested by the following 
considerations. 


onses ditioned to frustration-generated, as well 
as to external, stimuli. And conversely, Originally innate reactions to frustration 
are thought to be capable of becomi 
stimulus. Starting from such assum 


y ee ee ee ee — 
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fo include an assumption, shat axon Some sce Se ane 
l quent of frustration. But since a wide variety 
of different responses have been observed to accompany frustration it seems 
highly unlikely, in the case of human behavior at least, that responses to frus- 
tration are genetically determined to any important degree. 
Ries eo an implicit assumption (following Hull) of the pres- 
EE th Ey en two or more response tendencies are simultaneously 
Seg e one having the greatest momentary strength will be revealed in 
ction, though the vigor, latency, and frequency of the reaction may be modified 
by the competing tendency. Furthermore, different kinds of competing tend- 
encies may also be expected to affect differentially the qualitative character- 
istics of reactions to frustration. If a rat is frustrated while running it may re- 
spond quite differently from one that is frustrated while pressing a lever. In 
human subjects, the blocking of gross muscular activity may lead to quite 
different behavior than does the thwarting of verbal activity. In general, 
then, we would suppose that actions attending frustration will vary with the 
nature of the responses evoked by the task or activity in progress. Only from 
a knowledge of the relative strengths of the response tendencies and their de- 
gree of incompatibility could the occurrence of a specific response be predicted. 
3. As a final point, it may be observed that the assumed effects upon 
performance of changes in motivation are such as to impose definite restrictions 
on our ability to predict frustration reactions. Within the theoretical structure 
adopted, an increase in motivation will (by virtue of its postulated multiplica- 
tive action) increase the absolute difference between two initially unequal exci- 
tatory tendencies, providing neither is already at or near its maximum. An 
increase in motivation due to frustration may lead, therefore, either to better 
performance, if the “correct” tendency is strongest, or to poorer performance, 
if the “incorrect” tendency is dominant. We must know in advance what the 
relative strengths of these tendencies are likely to be if the outcome of frustra- 
tion is to be predicted in any rigorous fashion. And even this is an over-simpli- 
fication, since further complexities may result from the elicitation of potentially 


competitive responses by frustration itself." 


oted. Since frustration is assumed to 
competing tendencies and since these 
th, then frustration, to the extent 


u A further possible complication should be n 
be a function of the strengths of two (or more) 


strengths are assumed to be a function of drive strengi 
that it increases drive, might itself increase the strengths of whatever excitatory tenden- | 
cies are present, and so lead to ever-increasing frustration. The simplifying assumption 
is made at present that the magnitude of frustration is uniquely determined by the 

Jopment of frustration. 


excitatory strengths of competing tendencies prior to the deve 
ion does increase the excitatory strength of the original re- 


And although such frustrati 
sponse tendencies, it is posited that frustration is not immediately and continuously 
increased by its own occurrence. 

It may be useful at a later time, however, to hypothesize such a “positive feedback,” 
i.e., that one may become frustrated, in part, at least, because one is frustrated. Attempts 
by the authors to develop a formula specifying the limits or rate of growth of such a 
self-modifying process have been only partially successful. A more promising attempt 
to express these relations in a relatively precise mathematical form has recently been 
made by F. Marzocco. Though the present treatment does not assume continuous 
self-modification of frustration by itself, we do not believe it to be incompatible with 


Such a notion. 
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Summary. The major elements of the foregoing tentative theory can 
be summarized most readily, perhaps, by a diagram such as that in 
Fig. 2. 


OBSERVABLE 
ANTECEDENT, INTERVENING van 
CONDITIONS ` cites CHARACTERISTICS 


BLOCKING 3 Ie s€ay 
NONREINFORCEMENT Ig i fng 
WORK Hee es 
o 
NO. OF REINFORCEMENTS , o>) 
AMOUNT-OF-REWARD | stag ô si 
DELAY OF REINFORCEMENT 
sag F 
DEPRIVATION o> 
NOXIOUS STIMULATION sete 
FS a sE 
s 
d sYa 


NO. OF REINFORCEMENTS 
AMOUNT OF REWARD He 
DELAY OF REINFORCEMENT 


Fic. 2, DIAGRAM SUMMARIZING THE ANTECEDEN 
AND THE HYPOTHETICAL VARIABLES EMPLOY: 


T MANIPULABLE ConnDITIONS 


ED IN THE FORMULATION 
OF THE PRESENT THEORY of FRUSTRATION, 


defined as follows: sHro=habit 
nt drive; sHro=habit strength of 
=competitive inhibitory tendency; sEro 
response tendency; sErç=initial excitatory 
o F=frustration state; D =irrelevant drive due to frus- 
tration; D=effective drive Strength resulting from combination of D and D; Sg=fris- 
tration-generated stimuli; sprHr=acquired habits associated with frustration; sp Ur=in- 
iated with frustration; sEro, =final excitatory strength 
2 endency; sEro, = final excitatory strength of initially 
competing response tendency; Sp. 


p e Er=strength of excitatory tendency (either innate or 
learned) associated with frustration, 


strength of an ongoing response tendency; D =releya 
competing (weaker) response tendency; Ip 


strength of competing tendency; 


—O—SS SS a a 
——————— 
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ee —— associated response tendencies (spUx) or 
à ative connections (sp Hr) through processes 
of learning. The final consequence of the hypothetical chain of events 
1s the appearance of one or more observable responses, the nature of 
which will depend upon the relative strengths of the several possible 
excitatory tendencies. 

The adequacy of this particular theory in accounting for the be- 
havioral phenomena so often attributed to the emotion of frustration 
is an empirical question. It is admittedly incomplete and in some im- 
portant aspects more obscure than any respectable theory ought to be. 
Nevertheless, even in this sketchy form, it appears capable of generat- 
ing a number of deductions that could be put to empirical test. We 
have no doubt that such tests may indicate the necessity for extensive 
modification of this theory. Perhaps the facts will even require its 
abandonment. But, of course, it is precisely this vulnerability to ex- 
perimental attack that constitutes the end to which our suggested 


criteria of an acceptable theory 


of emotion have been proposed. 
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A CHI-SQUARE TEST FOR “PRONENESS” IN ACCIDENT 
DATA! 


C. J. BURKE 
Indiana University 


Recently Maritz (2) has shown that certain techniques for the inter- 
pretation of accident data can, in some cases, go badly awry. He has 
constructed examples to illustrate that one can obtain a good ‘‘Poisson 
fit” with accident proneness present in the underlying population and 
a good “Negative Binomial fit” in the absence of accident proneness. 
He suggests that Proneness be measured in terms of the correlation 


can be used in a descriptive sense 


as an index of the degree of slope of the regression lines as Maritz 
advocates, 


Onstant. In the second case it is assumed that 
ce of accidents in each of the two observational 
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are different. This would presumably be true if one wished to inquire 
whether accident proneness in one job situation would carry over into 
another, if the plant setup were changed between the two observational 
Periods, if the periods were of different lengths or perhaps if the periods 
were widely separated in time. 


CHI-SQUARE TEST—CASE 1 


We set up the bivariate distribution of the observed accident fre- 
quencies in the two observational periods. Maritz’ table V, p. 441, isan 
example of such a table. We let F(x, y) denote the observed frequency 
in the cell which corresponds to x accidents during the first observa- 
tional period and y accidents during the second. We seek to associate 
with each cell a theoretical frequency f(x, y; A), which has the following 
Properties: 

1. The marginal distribution of x is (2 /x!)e7. 

2. The marginal distribution of y is (Y/y!)e™. 

3. x and y are stochastically independent. 


4. fle 5) = D> > F(a, 9) =N. {1] 
=e y z vy 
These properties are satisfied if: 
NX NY Notte 
POS ee A, [2] 
Se 5) =e T TA e 
Then 
3 xty— 2 
On ` 


These derivatives are continuous ind. Since at least one of these deriva- 
tives is different from zero, the rank of their matrix 1s unity. Then, if 
We require that none of the theoretical frequencies be too small fee 
a necessary requirement in a chi-square test), we see that ae ot 
conditions of a theorem given by Cramér (1, p. 426) are satishe = c- 
cording to this theorem, we may estimate A by means of the equation: 


[Fe 9) -nN FH HM _ 9 ul 
PJ TIM a; 
a z f(%, 95%) On 
In the present instance [4] becomes 
2 +F [3] 
acme” 


where # and § are the observed mean number of accidents in each of the 
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ding to [5], 

les. When À has been calculated from the data accor f 

i ER: A) can be calculated for all values of x and y which occur accord 
ing to [2]. When this has been done, a value of 


[F(«, y) — f(a, y; YP 
I(x, yN) 


can be computed for each cell and summed over the cells. The quantity 
obtained in this way 


[F(x y) — f(x, y; YP 
AL MAY 
all cells f(x, y; A) 
has, according to the theorem cited from Cr. : 
square distribution with (r—2)df, where v is the number of categories 
over which the sum extends, whenever the hypothesis of independence 
is true. (The approximation, as usual, improves as VV becomes larger.) 


If the hypothesis is false, the values obtained would be systematically 


larger than indicated’ by the chi-square distribution, Hence, the hy- 
pothesis is single-ended a 


nd accident-proneness would be indicated by 
large values of the statistic. 


x = 


[6] 


amér, an approximate chi- 


omputationally, one would take as the underlying parameter of a 
Poisson distribution (A) the average of the mean number of accidents 
Per individual within each sample. This would, of course, be half of the 


mean number of accidents Per individual in the total sample. With this 
Poisson distributions would be established as 


in the two dimensional table. The theoretical 
frequency for each cell is obta; 


result. An identical 
quencies. “From thes 


CHI-SQUARE TEstT—Casp 2 
of observed fre 
sociated set of 


Weare given a set 
Case 1 and seek an as 


quencies F(x, y) similar to those in 
such that: 


theoretical frequencies f(x, y; ^, É ) 
1. The marginal distribution of x is (A*/x 1) e-d 
2. The marginal distribution of yis (u4/y!)e-, 
3. x and y are stochastically independent. 


LE LIGA) = OY a, ») =H. 7 


+. 
ee NET ee eee eee 
Seg. Sse: > <i ne 


= ieee 


A CHI-SQUARE TEST FOR “PRONENESS” IN ACCIDENT DATA 499 


The conditions are satisfied if we take: 


NN Y 
F(x, y; A, u) = aE, [8] 
x} J! 
Then 
af(x, y; N, p) x 
Sat = f(x, vy; eee 
ad f(x, VI Ny u) [- i| [9] 
and 


f(x, y; r u) Aas EX 
- =i 30 [2-1]. 


These derivatives are continuous in À and p (as is also the second order 
mixed derivative) and the rank of their matrix is two. If, as before, we 
do not permit excessively small frequencies to occur, the four conditions 
of Cramér’s theorem are satisfied. To estimate \ and p, we have 


(F(x, y) rei f(x, Yi Hy y) af(x, y; A, u) 
=. 0 10 
22 J, y; N #) on a 


and 


[F(x, y) — f(a, y; p)] afs, y; A, y) 
=0. 
z x f(x; V; N, u) On 


After some computation, equations [10] lead to: 

N= Bie Soe [11] 
When à and p have been evaluated from the data by means of [11], a 
value of f(x, y; ^, u) can be associated with each cell through equation 
[8]. When this has been done the basic statistic is computed as before: 


(7; F ? 3A, $ x 
ee Ele 9) — IG OF [12] 
all cells f(%, 95% y) 
has approximately the chi- 


square distribution with (r—3)df for large N. Again the hypothesis of 


independence is to be rejected for large values of the statistic. 
‘The computations would be as in the case above except that the two 


Marginal distributions may differ. One would be characterized by a 
Parameter (A) taken equal to the mean number of accidents per 1n- 
dividual in the first sample and the other by a parameter (u) obtained 
in the same way from the second sample. The number of df would be 
three less than the number of categories. 


If x and y are independent, this quantity 
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SOME GENERAL CONSIDERATIONS 


It is advisable not to group the data before calculating ail 
Thus, the estimates of X in equation [5] and of à and y in equation [ T 
are based on ungrouped data. The data would be grouped to avol 
small theoretical frequencies only after the theoretical frequencies have 
been calculated. In the grouping, one should lump frequencies along the 
main diagonal of the two-dimensional distribution together as well as 
frequencies well off the main diagonal. If frequencies near the a 
diagonal are lumped with frequencies well off the main diagonal, the 
effect one seeks to detect is masked by the grouping procedure. 

One might inquire why the ordinary chi-square test of independence 
is not used since the underlying distributions within each observation 


period probably deviate from the Poisson. In this connection, the fol- 
lowing points should be noted: 


1. If there is no accident proneness the underlying distributions may well 
be Poisson distributions. Hence, we have followed the usual statistical re 
cedure of basing our test on the conditions assumed by the hypothesis to be 
tested. 

2. Even in the 


mal period may be well described b 


we should use the 0 
developed here wh 


AN EXAMPLE 
We shall illustrate the computational techni of data 
: niques by means 
gathered by Adelstein and presented by Manita in his table III (2, P- 
438). For convenience, thes 


e data are given in Table I of this paper. 
We take « as the number of accidents during years 1-5 and y as the 
number during years 6-11 and use Case 1. From these data, 


%=1.123 and 9=1.123. 
? Strictly speaking, however, this test is also inapplicable under these conditions 
since its applicability is vitiated by variable underlying probabilities. There is perhaps 
some justification for always using the tests Proposed in the present paper. The gie 
investigator, In favor of the test proposed in this pape 
egrees of freedom and the resultant greater power: 


—— = eee 
M 


— a 
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TABLE I 
BIVARIATE ACCIDENT DISTRIBUTION BASED UPON ADELSTEIN’s STUDY 


Period 1 Period 2 (Years 6-11) 
(Years 1-5) 
Total 
y 0 1 2 3 4 5 6 7 
x 
0 44 
1 1 1 42 
2 2 eat 
3 | i = eee y 
4 4 
5 2 
6 
O 
1 122 


Total 46 39 21 11 4 


We take the value of à equal to the average of these means. Hence 


A=1.123 


The Poisson distribution for this value of the parameter is given in Table 
II. If two variables are independent, their joint distribution 1s obtained 
by multiplying the marginal probabilities. The joint distribution of x 


and y obtained in this way is given in Table III. Since N=122, the 


TABLE II 
TABLE OF PoIssON DISTRIBUTION 


2 Eee 


x 0 1 2 3 4 5 & larger 


P .325 .366 .205 .077 .022 .005 


theoretical frequencies are obtained from the probabilities in Table III 
by multiplying by 122. These theoretical frequencies are given in 
Table IV. The largest frequency («=1,9=1) has been slightly adjusted 
to make the sum of the theoretical frequencies equal to 122. Since ens 
of the theoretical frequencies are very small, they have been combine 

into larger categories as shown by the lines drawn 1n the table. The line 
drawn in Table I represent the corresponding grouping of the observe ; 
frequencies. The value of chi-square is computed from the six origina! 
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TABLE III 
BIVARIATE Porsson DISTRIBUTION 


4 0 1 2 3 4 5 & larger 

x 

0 .106 -119 .066 .025 -007 gad 
1 119 134 .075 .028 -008 -002 
2 .066 -075 .042 -016 .005 -001 
3 .025 .028 .016 -006 .002 SE 
4 .007 -008 -005 -002 — z 
Sandlarger .002 _ .002 .001 = — = 


x?-test based on the same data. We should con- 


One might suspect, from a category by 
category examination of the chi-square computation, that the hypothe- 
sis of no-proneness could not be maintaj i i 
creased but this j 


ENT FREQUENCIES 


y 

: 0 1 2 3 4 5 & larger Sum 

0 12.9 14.5 8.0 3.0 0.9 0.2 39:3 

1 14.5 16.7 | g2 3.4 1.0 0.2 45.0 
2 8.0 | 92 5.1 A P 0.1 25:0 
3 Mic 3.4 2:0] 0.7 0.2 = ne 
4 0.9 1.0 0.6 0.2 = = 2.7 
5 & larger 0.2 0.2 0.1 — -23 — 0.5 

Sum 39.5 45.0 25.0 9.3 2.7 0.5 122.0 


PAS 
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TABLE V 
COMPUTATION OF CHI-SQUARE 


(fo—fi)® 

fo fe (fo—fr) (fo—fi)® ae 
f: 
21 12.9 8.1 65.61 Sai 
14 14.5 —0.5 0.25 0.0. 
17 14.5 2.5 6.25 0.4 
12 16.7 —4.7 20.09 1.2 
8 8.0 0.0 0.00 0.0 
6 8.0 —2.0 4.00 0.5 
22 24.2 —2.2 4.84 0.2 
11 11.6 —0.6 0.36 0.0 
11 11.6 —0.6 0.36 0.0 
122 122.0 0.0 T4 

df=9—2=7. 
SUMMARY 


Two statistical tests for the detection of “accident proneness” have 
been derived. They are chi-square tests which reflect the correlation of 
accident occurrences in separate time samples involving the same in- 
dividuals. In both tests a Poisson distribution of accidents is assumed 
within each observational period. The tests are differentiated on the 
basis of whether or not the form of the marginal Poisson distribution 
changes from one period to the other. 

It is suggested that these tests be used in conjunction with the corre- 
lation coefficient advocated by Maritz in the analysis of accident data. 
By means of the chi-square tests the significance of observed correlations 
can be established. The correlation coefficient can then be used as an 
index of their size. 

When significant correlations are observed, some caution should be 
exercised in locating the reasons for the correlation within the individual. 
If other factors which may cause accidents are not changed from one test 
period to the next, the observed correlations may be due to these other 
factors. As an example we may consider an accident survey covering a 
large number of workers all operating machines of a given type. Slight 
differences in the characteristics of individual machines, or differences 
in their location, may tend to make some of them more dangerous to 
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operate than others. If the operators are not reassigned to individual 
machines during the experiment, observed correlations may be attrib- 
utable to the influence of the machines. The significance of the kind 
of correlation used by Maritz can lead to the conclusion that individual 


operators are accident-prone only if the experimental design includes 
random assignment and reassignment of operators. 
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THREE RATIONAL METHODS FOR THE REDUCTION 
OF SKEWNESS 


RAYMOND H. BURROS! 
University of Illinois 


Psychologists frequently obtain skewed unimodal distributions of 
scores when quantifying the behavior of organisms in controlled ex- 
periments and when gathering norms for tests. It is often desirable to 
transform such scores in order to get a less skewed, more nearly normal 
distribution. Three commonly used transformations are the logarithmic, 
the square root, and the reciprocal. 

It sometimes happens, however, that more adequate results are 
obtained by adding algebraically a constant (positive or negative) to 
the raw scores before the transformation is applied. Although the best 
value of this constant can be determined by trial and error, this purely 
empirical method is tedious and time-consuming. The purpose of this 
present a rational method for calculating the 


paper, therefore, is to 
usly mentioned 


value of such a constant for each of the three previo 
transformations (logarithmic, square root, and reciprocal). 


I. A Logarithmic-Linear Transformation? 


Let us suppose that there is a variable x whose population distribu- 
tion is unimodal and skewed. Let us also assume that there isa variable 
u which is related to x by means of a logarithmic-linear function: 


u = log (x + 4), [1] 


or negative. Finally let us postulate that 


where a may be positive, zero, p etl 
ų is unimodal and symmetrical. This im- 


the population distribution of 1 
plies that 
Qla) — Qu) = Ql) — Q:(u), [2] 
where the letter Q, with a subscript (1, 2, or 3) means a particular 
quartile? (of u, in this equation). 


1 The writer expresses his deepest gratitude to hi 
the typescript of this paper, which was written at t 
2 Although logarithms may be taken to any base, the b 
for computation. ; me, ` 
2 Of course, comparable equations may be written using (in addition o mem e 
any two quartiles of orders P and 1-P, respectively. For orice a = Wisin: ra 
ninth percentiles, or the tenth and ninetieth percentiles, cou e . teased 


iti e rationa 
uarti for the sake of tradition. Perhaps a mor 
oa tale p career o consider this problem 


be found for a better choice. The reader is invited t > 


s wife, Helen K. Burros, for preparing 


he University of Arkansas. \ 
ase 10 is most convenient 
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Since equation [1] is a monotonic increasing function, any quartile 
of x is related to the same quartile of u according to equation [1], and 
we may write 


Os(u) = log [O(x) + a], G = 1,2, 3). [3] 


Substituting equation [3] into equation [2] and writing Q, for Q(x), 
etc., we obtain 


log (Qs + a) — log (Qı + a) = log (Q3 + a) — log (Q2 + a). 


n (SE) -(@) 


By cross multiplication, 


(Q: + a)? = (Qi + a) (Q; + a). 
Q? + 2aQ2 + a? = Q,0, + a(Qı + Qs) + a2, 
Solving for a, 
(Qi = 20: + Q,)a = Q? — 0103, 
Q2? = Q103 


c= 


[4] 


method can not be uar: then the method works. The success of the 
£ vance because equation [2] is a 


distribution of u. The only way to ines for symmetr y of the populat am 
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II. A Square-Root-Linear Transformation 
é Suppose again that there is a variable x whose population distribu- 
tion is unimodal and skewed. Let us also assume now that there is a 
variable v which is related to « by means of a square-root-linear trans- 
formation 
v= yx +b, [S] 
where b may be positive, zero, or negative. Finally, we shall now postu- 
late that the population distribution of v is unimodal and symmetrical. 
This implies that 


Ql) — Ql) = Ql) — Q2(2). [6] 


Since equation [5] is a monotonic increasing function, any quartile of x 
o equation [5], 


is related to the corresponding quartile of v according t 
and we may write: 
Qo) = vO Fh G=1,2,3). [7] 
Substituting equation [7] into equation [6], and writing Q1 for Q(x), etc., 
we find that 
Vb = O F A Vak V, 
2V0 F5 = Vito + VOF. 


Squaring both sides, 
4(Qa + b) = (Q1 + b) + 2V (Q1 Fa: + b) + (Os + b). 


ement to separate the term with the square root, and by 


By rearrang t 
s under the square root sign, 


multiplication of term 
Eat ea du a 
25 — (Qi — 40: + Os) = 2VGOs F Br + O) + i: 


Squaring both sides, 
4b? — 45(0, — 40: + Qs) + (Qi — 402 + Qs)? 
= 4010s + 46(Q: + Qs) + 46% 


By rearrangement, 
8(Qi — 202 + a) = (Qi — 402 + Qs)? — 4010s, 
_ = 4st OF Oe, (8 
8(Q1 — 20: + Qs) 
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Since equation [6] isa necessary (but not sufficient) condition for mi 
symmetry of the population distribution of v, the method of the Sauar 
root-linear transformation can not be guaranteed in advance. As v 
the previous method, the only way to know whether it works is to try 1t. 


III. A Reciprocal-Linear Transformation 


. . d e 
As we have done twice before, let us suppose that there is a yeri 
x whose population distribution is unimodal and skewed. Let us a 


A 4 R : s 
postulate that there exists a variable w which is related to x by mean 
of a reciprocal-linear function: 


1 
e+e 


. . at 
» Or negative. Finally, we shall coon 
of w is unimodal and symmetrical. 


w = 


where c may be positive, zero 
the population distribution 
implies that 


0. 
Os(w) — Qı(w) = Qalu) — Qatw). (ol 
Since equation [9] is a monotonic decreasing function, it follows that 
1 11] 
Q,(w) = > G=i,99 I 
Oa te GH 


This means that the first quartile of w corresponds to the third quartile 
of x and that they are related in the same way by which any two cor 
responding values of w and x are related, i.e., according to equation 1%; 
Similarly, the second quartile of w Corresponds to the second quartile © 
x; and the third i orresponds to the first quartile of *- 


on [10], therefore, it follows 
1 1 1 
Q+te Qp 


where we refer to the quartiles of x, 


T 2.2 1 
Q2-+¢ Gta Bae 


Combining terms on the right side, 


1 
Q+te Qo 


P š F 7 1 
, 1 To avoid the inconvenience of decimal points in the computations, the reciproci 
in equation 9 may be multiplied by a suitable power of 10. If such a constant “iP 
explicitly introduced Into equation 9, it would be cancelled out during the algebra 


development and would therefore have no influence on the value of c computed from 
equation 12, 


J p] j 


= . 
SS 
poy i 


"r 
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2 (Qi + Qs) + 2c 
Qa+te (A+c(Q+¢) 
By cross multiplication, 
202103 + 2(Q1 + Qs)¢ + 2c? = Q2(Q1 + Qs) + 2cQ2 + c(Q1 + Qs) + 2c. 
By rearrangement, 
(Q1 — 202 + Qs)e = Q2(Qi + Qs) — 2010s, 
_ (Q+ Qs) — 20:03 _ [12] 
Qi — 20: + Qs 
The logic of this transformation is comparable to that of its two 
predecessors in this paper. Since equation [10] is a necessary (but not 
sufficient) condition for the symmetry of the population distribution of 


w, the method of the reciprocal-linear transformation can not be guaran- 
teed in advance. Again, the only way to be sure is to try it. 


The Problem of Two or More Samples 


The deductions of this paper have been performed in terms of in- 
finite populations. The formulas obtained are therefore applicable only 
to large samples whose distributions give close approximations to the 
distributions of the populations from which they are drawn. It is evi- 
dent therefore that these formulas may not be of much help to the 
researcher who uses small samples for each subgroup in a factorial 
design in preparation for an analysis of variance. 

Sometimes, however, a research involving two or more large samples 
is performed. It may happen under these conditions that all the ob- 
tained distributions are both unimodal and skewed. If the distributions 
of these large samples are to be rendered symmetrical without destroy- 
ing the essential relationships between the samples (for example, if the 
rank order of the sample medians is to be preserved) then one transfor- 
mation must be applied to all the measured scores in all the samples 
drawn. If we assume that one of the three curvilinear-linear transforma- 
tions presented here will work, then the problem arises of estimating 
the parameter to be added to each raw score before the chosen curvi- 
linear transformation (logarithmic, square-root, or reciprocal) is applied. 

One possibility is to pool all scores into a combined sample and then 
estimate the parameter from the quartiles of this combined sample. 
Since the distribution of the combined sample may easily have a differ- 
ent shape from that of any of the separate samples, the value of the 
Parameter estimated from the combined sample may not work well with 


each sample separately. sisi - i z sgt 


nay Recea 


c 
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It appears, therefore, that the only possibility is to compute the 
estimated value of the par: 1 ae 
sample separately. If these values agree fairly well, then perhaps 


If the estimates of a pi 
siderably, then it is doubtf 
rect one. Since we know 
the estimates of the Para: 


arameter from several samples differ con- 
ul that the chosen transformation is the a 
nothing about the sampling distributions 0: 
meters a, b, and c, we can not say how far 
apart two or more estimates of the same parameter must be before 


they may be considered significantly different, Further mathematica 
research is needed on this point. 


Gy 
Parameters, a, b, ano a 
and [12], are proportional to 


D=0, -20+ 0, pa 
where the Q's are quartiles of the variable (x) whose distribution is 
skewed, 

This fact Presents 


answer. Just wh 
curvilinear-linear 


. . t 
questions which the writer can not at me 
at are the necessary and sufficient conditions which 


function, Comparable to the three presented here, 


r to give this result? What other possible denomina- 


: is the de- 
will they exist? Why is Ee: 
erator? The reader is invite 


SUMMARY 
1. Let us assume that a large, skewed 
ments is obtained in a research, The distri 
more nearly symmetrical by first addi 


i e 
ë One possible lead may be suggested. The denominator D is evidently a crud 
measure of skewness, 


y > 
a ee ae ee a ee Ge 
ee ee ee} 

=~ 


a 4 
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2. If the raw scores (x) are transformed by the equation 


u = log (x + a), [1] 
then the parameter (a) may be estimated by the equation y 
Q2 — QQ: 
a= a [4] 
Qı — 20: aE Qs 


where the Q’s are quartiles of x. 
3. If the raw scores (x) are transformed by the equation 


v= vVx+, [5] 
then the parameter (b) may be estimated by the equation 
as (Qi — 40: + Qs)? — 40:03 © [8] 


8(Q1 — 20: + Qa) 


4. If the raw scores (x) are transformed by the equation 


i 
w= , [9] 
a+e ` 
then the parameter (c) may be estimated by the equation 
-2 
rE Q2(Q1 + Qs) — 20:03 | (12) 
Qı — 2Q2 + Qs 


mulas for estimation of the parameters 
are all based on necessary (but not sufficient) conditions for symmetry of the 
distributions of the transformed variables, the success of any of the three meth- 
ods for reducing skewness can not be guaranteed in advance. 

6. The problem of applying any of the three methods when there are two 


or more large samples is discussed. 
7. Several unsolved problems of a mathematical nature are mentioned. 
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measurement problems. Volume IV, Measurement and Prediction, is devoted to 
scaling methods and problems of prediction. 

The effect of these volumes should be to strengthen the social 
sciences at one of their weakest points—their general laxness with re- 
spect to research standards. The work of the Research Branch forms a 
marked contrast to much of applied social research in its wholehearted 
interest in methodological improvement and in the use of adequate 
scientific communication to achieve this purpose. Weare told from time 
to time of the mines of valuable data in the files of the pollster or market 
researcher. Seldom, however, does this material see the light of day and, 
when it does, it is often woefully disappointing in methodological sophis- 
tication, in technical reporting and in substantive contribution, Even 
programmatic research of other social psychologists for government 
agencies has not had much impact upon social science because it has 
been very poorly reported to the scientific public. The Stouffer group 
and the Social Science Research Council in making available the les- 
sons, the findings and methods of this large-scale research undertaking 
have presented a convincing demonstration that it can be done. It is 
now incumbent upon scientific workers in social research, even of an 
applied type, to give back to the field as much as possible of their re- 
sults and methods. The Social Science Research Council has set a 
pattern for the foundations not only in stimulating new research but 
also encouraging the publication and further development of studies 
already completed. The value of the Research Branch volumes, more- 
over, would have been increased if they could have had for comparative 
purposes similar volumes summarizing the research conducted for 
civilian agencies. : 

The quality of the scientific reporti 
ditions Baraji the data were gathered, the development of the 


data-collection tools, the statistical devices employed in pr ae 
of the data, the variance and limitations of the findings, y ‘ i ie 
struction of new measuring instruments are described in E pe day 
usual applied survey and even much academic research, no P 
the work of the Warner school, suffers by compan ami roe ikas bees 

Finally, on the side of presentation, @ ee ae the use of 
effectively expended in maximizing communication ntations, and un- 
well-constructed tables, ingenious graphical ee where 
usually well-written text. Itis almost as if the au communicate it. 
had someting to communicate and really wanted ra present in the 

The reporting reflects the care and sophistica tical obstacles to 
conduct of the research. In spite of the many prac 


ng is, moreover, high. The con- 
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good research in the military organization during the war, a systematic 
attempt was made to build in checks and controls wherever possible. 
The logic of the experiment was kept in mind even when it could not 
be employed. When comparisons were made, samples were matched on 
relevant characteristics, The studies are more than a straight-run 
report of the findings but seek to get at relationships by statistical 
analysis. In fact, the chapter of Lazarsfeld and Kendall in Continuities 
in Social Research (an outgrowth of these four volumes) is the best 
available treatise on techni 
ings. The net effect of th 
scientific reporting should 
and aspirations of social sc 


ns are of three sorts. There 
terial concerning the feelings, thoughts and 
i erican adult population who 
the content of Army culture 
groups. 

undance of findings which illustrate and confirm 
i bution here js not in the na- 
is rather an indication of the 
» Since the confirmation often comes 
. Moreover, the data are often analyzed 


up with theoretical concepts can be readily 
made. Here, for example, come the demonstrations of the functional 


nature of beliefs and attitudes; of the importance of primary group 


the determination and Sustaining of beliefs and attitudes; 


of the significance of Psychological r i inati 
: ef inanon 
of judgment; of th E Id rce groups in the determ 


the attitudes and behavi 


mass media, no matter how well 
- Information increased specific 
ttitudes or to motivation about 
he studies of OWI on the infor- 


i . d 
3 t. These cam aigns increase 
specific knowledge but generally had little effect on oe understanding 
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of fundamental issues or on behavior other than that specifically sug- 
gested by the campaign. 

In the third place, there are new findings which have a great deal 
of relevance for the reformulation of older theories or the selection of 
appropriate theories where there is a conflict in theory. These studies, 
for example, contain the best evidence we have on changing the atti- 
tudes of whites toward Negroes through environmental manipulation. 
Theories of prejudice have tended to emphasize the pictures in men’s 
heads which bear no relation to objective experience. The older point 
of view emphasized stereotypes; the newer approach stresses percep- 
tions arising from depth factors in the personality. The Research 
Branch studies show, however, the direct relevance of objectively 
based experience in the modification of attitudes. The greater the de- 
gree of actual contact with Negroes under conditions of combat, the 
greater the favorable attitude shown by white soldiers toward them. 
In other words, any theory of the development and modification of 
prejudiced attitudes must pay more attention to the world of objective 
realities in which experiences are formed. If the white child grows up 
in an environment in which Negroes are assigned inferior roles, menial 
tasks, slum housing, etc., his prejudice may be related to these ex- 
periences. To change his attitude it may be just as necessary to change 
existing social realities as it is to psychoanalyze him. 3 x 

_ Suggestive findings for the development of theory of attitude oyna 
tion and change come too from the experiments on the effects of mass 
communication. The presentation of both sides of an arene ae 
found to produce more change than the presentation of one side for the 
men whose initial position was opposed to the one-sided presenta nai 
It was easier to persuade men to change their minds, if their own noa 
of view was espoused, as well as the opposing point of view. Those who 


believe į i iti can interpret this find- 
in tl rte f cognitive structure à 
i ee S T] in an accepted context 


ing as evidence for the principle of imbedding ‘ 
new alien materials to bates restructuring. In fact, the ee P 
of experiments on mass communication argue for a program o i ae 
On attitude change which will take more adequate eras i 
characteristics of attitude as cognitive structure, ur : 
Motivational function, and telic dimension. oie jal- 
Other examples of findings of far-reaching significance for sort 
Psychological theory are the results on the relations ip SS aaa 
` tudes and overt behavior. Modern psychological E R actions 
tudes the intervening variables on the basis of which sp 
can be predicted. Objections have been ra 


ised to this theory, on the 

i i t ra 
round that verbalizations of attitudes | represen oT ee 
which bear little relation to what the individual will do. ee 5 
1s further complicated by the metho 


dological difficulty a EE 
attitude expressed in a questionnaire or an interview W1 
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expressed in a natural social situation. There has been little systematic 
work on the basic issue of the relationship between the verbalization of 
the attitude and the behavior relevant to it. The Research Branch 
studied soldiers’ attitudes toward combat, however, in relation to the 
non-battle casualties of companies in combat. The companies scoring 
highest on questions about willingness for combat, confidence in combat 
stamina, and confidence in combat skill had the lowest non-combat 


: ; iable 
Variable and not as an intervening variab 
dict behavior, 


Research design. In an ex 


5 perimental ey i films a num- 
ber of experimental designs aluation of army 


Were employed. In addition to the con- 
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ventional before-after design which may affect the group through 
alerting them to the purpose of the experiment and predisposing them 
to a consistency of response, an after-design was employed. Half of the 
group was exposed to the film and then measures were taken of the 
whole group. Though weaker in some respects than the before-after 
pattern, this procedure has the advantage of not affecting the experi- 
mental group through the initial measurement. In addition to the 
practical economy of the one measurement a very limited methodologi- 
cal comparison of the two designs gave some indication of a greater 
effect in the after-design because of less consistency of response. 

Scaling. The major methodological contributions are in the field 
of scaling. The pioneer work of L. L. Thurstone in developing the logic, 
the mathematics and the techniques for the measurement of qualita- 
tive data some twenty years ago was perhaps premature in relation to 
the development of the field. Since the work of Thurstone, social 
psychologists and social scientists have tended to deny, ignore or post- 
pone a systematic consideration of these problems. The Research 
Branch, however, has boldly given this area of measurement the central 
attention it deserves. Two models are presented in some detail—the 
scalogram analysis of Guttman and the latent structure analysis of 
Lazarsfeld. In his introductory chapter to the volume Stouffer takes 
the statesmanlike position that the intent is to accelerate the develop- 
ment of this methodological area and that revisions of the models 
presented—or, indeed, completely new models—are needed. 

In addition to the advantage of the scalogram technique for obtain- 
ing a unidimensional scale of the sign character of an attitude, Guttman 
and Suchman present a device for the dimension of intensity and use it 
to give a zero point for the content scale, thus making possible the 
comparison of groups on different questions. The zero point is reached 
as one moves down the content scale with decrease in intensity until 
the point where intensity begins to increase again. Guttman hopes, 
moreover, to find additional dimensions of attitudes through scalogram 
procedures. The scalogram analysis of Guttman has been criticized 
for its limited practical uses. Reproducibility of an order to givea scale 
or a quasi-scale is not easy to obtain save for fairly repetitious questions. 
A more fundamental criticism of the Guttman method is its empirical 
and mathematical character. Thouglr useful as a technique one hesitates 
to endow it with as much theoretical importance as does its author. It 
does not represent a social-science or psychological model, in that there 
is no theoretical scheme for the interrelationship of variables. The 
dimensions of attitude are to be derived operationally without ee 
to psychological theory. Thus the attitudinal variable about whic: 
Guttman seeks unidimensionality is defined merely as a delimited a 
of behavior, What the “more or less” signifies on the Guttman se e 
in terms of psychological processes 1s conspicuously by-passed. us 
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when the intensity function is suggested as a ey 
attitudes we do not know to what extent this is a repetition of the ia. 
dimension. More empirical tests are needed to validate the indepe 
content and intensity components. k 
a paT dismissal of Thurstone’s contributions in cua S 
presentation seems unwarranted. Thurstone did more than devel op 
scales on the basis of the evaluation of judges. He also addressed him- 
self to the problem of the ordering of people on the basis of their ony 
reactions, as in his rank-order and paired-comparison procedures an 
especially in his method of similar attributes. f 
The Lazarsfeld latent structure analysis is another procedure for 


discovering the components of attitudes through mathematical means. 
Lazarsfeld does not dismiss the 


lem as error from the point of vi 
plex pattern of underlying 


To uncover these latent attributes he employs the logic of factor analysis 
but not its correlational techniques, 
ment, however, latent structure analys 


nships between variables defined by 
and theory; (2) like factor analysis 
ponsible for observed relationships 
xperimentation, They are basically 


ropes discover variables or components 
through their differenti 
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_ Perhaps the real significance of these volumes is the indication they 
give of One direction in which i A 

pushing for methodological oi 

k r theory building within the framework of researc 

concerned with Practical problems, Since the Research Branch studies 
represent a high level of applied research, they have been widely ac 
claimed for their s i i findings and for their applicat g 
important social problems. Bu 
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With the objectives of these critics, the development of general 
laws and principles, there can be no quarrel. The real problem consists 
of the strategy and tactics to achieve this goal. Social science needs 
the support and approval of its experimental subjects in a fashion not 
true of the natural sciences. Even if we had huge funds to conduct field 
experiments in the interests of pure theory in social psychology, we 
would run up against the limitations of the cooperation of our subjects. 
We cannot produce experimental changes in a community or in an in- 
dustrial company or in an army without gearing into on-going programs 
of changes already acceptable to many. The more we can demonstrate 
the value of our methods to the nonacademic world in relation to their 
problems, the more freedom we can win for our own theoretical work. 
The Research Branch demonstrated the value of social science methods 
in convincing fashion in their solution of redeployment and discharge 
through a point system based upon empirical research. Demonstrations 
of this sort are needed to give status, support, and autonomy to the 
social scientist. 

Another reason for emphasizing the importance of direct contact 
with practical problems is that such problems are closer to our subject 
matter than are the practical problems of engineering to the physicist. 
In the field of personality the most fruitful sources of hypotheses still 
derive from Freudian theory which had its origin in the study of im- 
portant problems of human adjustment. Then, too, we are likely to 
find that more significant manipulation of social and psychological 
variables occurs in the practical events outside our control than in any 
manipulations we ourselves can or want to devise. 

The strategy of social research should, therefore, not bea complete 
concentration upon pure science and a postponement of all effort until 
we have a full-spun theoretical framework and a completely free hand 
in some ideal community created for experimental purposes. Nor need 
we declare a moratorium on laboratory experimentation. The inter- 
action of basic and applied research should prove more productive than 
the concentration upon the one or the other with resulting isolation of 
theory from practice. And, as the Research Branch has shown, we can 
make progress in the immediate future by utilizing the Saat e a 
readily available for applied social research in as broad a scientific 


framework as the development of the field permits. 
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i i 7 7 : d theoretical papers. 
K. Field theory in social science: Selecte ht 
TE ied by D. Cartwright.) New York: Harper, 1951. Pp. xv+ 
$5.00. 


5 : olving 

This volume, together with the previously papier e reading 
Social Conflicts, is intended to bring together for Ss ihe United 
a number of Kurt Lewin’s papers published while he live m Ft is more 
States. Devoted to his major theoretical papers of the perio aken. his 
technical than the previous collection. Cartwright, jan > coherent 
editorial responsibilities seriously, arriving at a surprising ee final 
presentation that provides the best available statement of A it [was 
systematic position. As Cartwright writes, “for the most Př ification, 
possible to leave the single papers without editorial a there an 
[although] certain duplication had to be omitted here an f the chap- 
certain transitional paragraphs ... supplied... .” beet added a 
ters involved more substantial rearrangement. Cartwright has 
helpful interpretative foreword. oe important 

The first three chapters set the stage by considering Id theory. 
issues in the philosophy of science from the perspective of ie research 
The six chapters that follow apply this perspective in selecte 


u - 
; f pay 
areas: learning, development and regression, social psychology: ior 
chological ecology,” and group dynamics. The chapter on 
and Development a 


the 
4 +o) from 
s a Function of the Total Situation” fr 


yinian 
Manual of Child Psychology provides a final diecillacion of the Lew 
findings. 


Only four years aft 
Soon to take the meas 


3 istinctive views. ides the 
For one thing, it is clear that the “field theory” that provid 


ore oF 
common theme of these Papers is no theory in the sense of a ™ 
less tightly formulated conceptual system, yay as 


. hi 
Field theory ... can hardly be called correct or incorrect in the same 


í cterize 
a theory in the usual sense of the term. Field theory is probably best h puilding 
as a method: namely, a method of analyzing causal relations and o 

scientific constructs (p. 45, italics Lewin’s), 


While Lewin variously lists the cr 
see pp. 60-64) his distinctive 
a traditional psychological c 
problem, always seeking co 
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iteria of field theory (for ae 
approach is best seen as he ate 
oncept, now an unconventional nologic 
nceptual clarity that does psyc 
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justice to the causal or functional relations inherent in the phenomena 
in question. 

` The graduate student who encounters Lewin through this book can 
avoid several fruitless controversies occasioned by his earlier volumes. 
The issue of contemporaneous vs. historical causation turns out, it 
seems to me, to have been for the most part a red herring; likewise 
the issue of statistics in psychology. Topological or hodological repre- 
sentation, moreover, no longer appears as the central feature of Lewinian 
theory. It rather stands as his most ambitious attempt at constructing 
a formal language to deal with problems that he was always ready to 
approach in other ways—more ad hoc or more promising according to 
the reader’s tastes. The student will have to turn to Lewin’s other vol- 
umes for extended treatment of Lewinian topology. 

The question of whether Lewin’s mathematical baggage earns its 
freight will remain with the reader of this book. I share a common stu- 
dent reaction in feeling that it only clutters an otherwise lucid passage, 
for example, to translate the statement that “the variety of behavior 
increases during childhood with normal development” into the “for- 
mula” 

(1) var (BC) < var (B4*) (p. 100), 

—and there is much of this. The provocative and valuable analyses 
in the book do not tax the resources of good English, while the flights 
of purely formal derivation, particularly the treatment of unity, de- 
pendence, and differentiation in the Appendix, seem sterile in compari- 
son. 


The consecutive reading of these papers left me with a final reaction: 


that Lewin’s firmest research contributions may lie not in his concep- 
tion of the total life space as a basis for exact prediction, but in his 
application of the field approach to much more restricted problems. 
As it has often been noted, Lewin never managed to describe a total 
life space independently of the behavior to be predicted; there are exam- 
ples in this book of post hoc interpretations. On the other hand, the 
careful analysis of Zeigarnik’s research that occupies most of Chapter 1 
shows the fruitfulness of his approach in posing and illuminating a 
significant cluster of problems in connection with which neither the 
total personality nor the total situation needs to be described. In spite 
of Lewin’s occasional protestations, it may well turn out that the 
Modest clarification of concepts and demonstration of formal and em- 
Pirical relations among them is in the long run a far mors importon 
Contribution than the programmatic objective of exact prediction oa 
the total situation. Values of this sort, at any rate, are amply realize! 


in the present book. yi. Brewsrae SMITH. 


Vassar College. 
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i in infor- 
FESTINGER, L. S., SCHACTER, S., & Back, K. Social pressures in 
mal groups. New York: Harper, 1950. Pp.x+240. $3.00. 


This volume presents results of “a study of human factors mea 
ing”? from the Research Center for Group Dynamics, University 0 
Michigan. 


Part I reports in nine chapters the research study of a housing communi 
for married veteran students at Massachusetts Institute of Technology, d 
the purpose of determining the effect of housing arrangements upon ann 
ship patterns, group formation, Structure, and standards, and the proces of 
communication. It concludes with a theoretical description of the process 
development of group structure and standards. hich 

Part II contains two interesting and informative chapters, each of ee 
was written by a practitioner in the field of housing describing the implication 
of the research for housing planning and practices, . 

An appendix presents the researchers’ rationale of the methods used in 
the field studies, viz., informants, participant and non-participant observers, 
informal and standardized interviews, sociometry, and field experimentation 
Psychologists will want to read this section before going very far into the book- 


Sociometric choices 
cally studied in reference to ecological factors. 


| indirect connections between persons (e.g., influences 
which are transmitted from friends of friends) and the existence © 


‘i of the ways in which group ee 
develop concerns the importance of the type of initial person-to-perso! 
contact, physical s patterns, and length of resi- 
rimarily from the friendship 


are made from ge 


verify or reject. The writers are skillful the 


E orists. 
However, this 


. jons 
e off some nagging dete 
€ such question ar aE 
ts were made. The underly 
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ment of a friendship (p. 153). In addition, ecological factors are sup- 
posed to be the determiners of these contacts (p. 58). A constant ques- 
tion was whether graduate or undergraduate standing, or departmental 
affiliation, had any effect at all on the friendship patterns which were 
so basic to the whole study. 

Another question had to do with turnover among the residents. 
Were the persons who deviated from the attitudes and standards main- 
tained by the court in which they lived a function of the length of 
residence in that court? Not only the analyses of the deviates but the 
friendship patterns seemed to depend upon an answer to this question. 

It is hoped that the investigators will continue to study face-to-face 
groups to develop our insights into such critical areas of human be- 
havior. Their results thus far are quite promising and in this study 


already show signs of influencing the views of housing practitioners. 
RatpH R. CANTER, JR. 


University of California. 


Morton, & CoLLINS, Mary Evans. Interracial housing: 


DEUTSCH, 
Minneapolis: 


A psychological evaluation of a social experiment. 
Univ. of Minnesota Press, 1951. Pp. xv+173. $3.00. 


This book reports the first of a program of studies in intergroup 
relations being conducted by the Research Center for Human Relations 
at New York University. It isan impressive piece of research that will 
contribute significantly to the growing stockpile of knowledge about 
intergroup relations, as well as provide a sound factual basis for guiding 
official policy decisions relating to the occupancy pattern of new and 
existing public projects. In fact, on this latter point, the Director of 
Public Housing in a large Eastern city announces, ina postscript to the 
book, a new policy for allocating apartments under his jurisdiction, on 
the basis of need regardless of race, religion, and color. Thus, the re- 
search has already produced a significant social change. 

Essentially, the study is a comparative evaluation of two types of 
public interracial housing projects: “Integrated” (where white and 
Negro families live as neighbors in the same apartment buildings) and 
“Segregated” (where Negro and white families live in different buildings 
or in different parts of the project). 

b Two projects of each type of ment od 
asis of their matchability on severa! tac ‘ i 

relevant, e.g., racial ratio, age of project, type of neighborhoods ae 

composition of tenants, building structure, etc. About RENA me 

25 Negro housewives in each of the four projects were ran ae UE 3 

pled and intensively interviewed. Also studied þy interv! 

smaller group of adolescent boys and girls of both ee 

The major results are clear cut and significant 4 
sense. The Integrated Projects in comparison with 


y pattern were selected on the 
ors which experts considered 


the statistical 
the Segregate 
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Projects are characterized by: a greater frequency of cea cali 
between white and Negro tenants, more positive values of ee 
with respect to associating with Negroes, a greater amount o el 
borly and club activity in general, more positive feelings and resp — 
attitudes toward Negroes living on the project and toward Negro 
oe data are interpreted in terms of three interrelated sievai, 
processes: the ecology of the Integrated Projects, i.e., the physica a n 
functional proximity of Negro and white families, facibtate mo 
frequent and intimate interracial contacts; the official policy of ae 
gration” is in effect a public sanction for friendly interracial behav : 
and stimulates the development of social norms which, in turn, ages 
more friendly racial interaction; the greater discrepancy between the 
social norms of the Integrated Projects and those of the broader an 
munity tends to increase the solidarity in this type of project wai 
produces more favorable attitudes towards the project and its interracia’ 
character. The root hypothesis is that friendly, “equal status contact 
(a term used frequently throughout the text) of a prolonged and rela- 
tively intense nature brings about a diminution of prejudiced feelings 
and attitudes. Alternative explanations of the data, in terms of the 
differential selectivity of the tenants in the t 


wo types of projesi 
differences in the projects themselves, and differences in the political, 
educational, and reli 


gious composition of the tenants, are convincingly 

ruled out. i 

Despite its strong practical orientation, the book achieves a great 
deal in th 


told in the preface that a replication of the study is currently being 
carried out.) 


: e 
easier for people to DEROS 
hi on” for an intimate relatio 
ship. 


2. The authors present an excellent discussi 


ts, but it is not m 


3 © to tenants by official policy, what a 
ticular psychological needs are Operative at the time group standards are d¢- 
veloped, etc. 


g SS 
———— Ft. 


Le e 


BOOK REVIEWS 525 


$ The notion of “equal status contact,” central to the theory of attitude 
change, is somewhat ambiguous. If it refers to a contact characterized by an 
absence of preconceptions about Negro inferiority, then it cannot be used as 
an explanation for reduced prejudice. If it refers to a contact situation in 
which whites and Negroes have equal rights, authority, and status (as far as 
the policy, and management of the housing project is concerned), it requires 
some qualification in order to be used as an explanation of reduced prejudice. 
For, as the authors point out: “an . . equal status... situation which induces 
competition for scarce goals is likely to promote negative rather than positive 
sentiments.” 


Laudable features of the book are its neatness of organization and 
readable style. Tables are clear and introduced at the right places; 
footnotes actually amplify as they should, and succinct summaries 
appear at the end of each chapter. One is conscious of careful editing 
toward making the thesis of the book readily grasped by non-profes- 
sionals. A useful appendix includes an illuminating discussion on the 
nature of prejudice, a few methodological notes (pertaining to the sam- 
pling procedure, the training of interviewers), and copies of the inter- 
view and rating scales employed in the study. 

The book is almost a model illustration of how social scientists 
can contribute effectively toward the solution of critical problems of 


our day. 
ALBERT PEPITONE. 


University of Pennsylvania. 


RASHEVSKY, NICHOLAS. Mathematical biology of social behavior. Chi- 
v. of Chicago Press, 1951. Pp. xii +256. $5.00. 

of this book summarize previous physiologi- 
cal theorizing and enter, as Rashevsky states, only occasionally into 
the remaining discussion. The fifth chapter, entitled “Satisfaction and 
Hedonistic Behavior,” is basic to much of what follows. This chapter 


begins with some speculation as to the physiological nature of satis- 
faction (pleasure) and proceeds to a discussion of the difficulties involved 
in its measurement. functions, de; endent, in general, 


Satisfaction , depende 
upon the pleasure of 


cago: Uni 
The first four chapters 


another individual as well as one’s 


are introduced. Behavior is determine 
tion function. The maximum value of one’s satisfactl 
i hings are known: (a) all varia MY 

him pleasure or pain, (b) his degree of egoism, altruism, and sadism 
defined), toward other people interacting 


(these terms are algebraically 

with him, (c) the variables which give these others pleasure ana P 
and (d) the method of combinatio ors ast Reg 
satisfaction function. i the book is deer AN 
hierarchies, imitative v r ed by reliance 
and social change: Some unification © 


on the early chapters. 


faction function can 
bles which give 


behavior, motivatio 
f treatment 1s achie 
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In the entire discussion, Rashevsky relies largely on a ae 
notions. The technical vocabulary which has arisen in psychology 3 
cause of the imprecision of common-sense language is absent. No E 
is made of the results of laboratory experiments in psychology, nor a 
the references a psychologist would be apt to cite in connection wit! 
some of the topics discussed. f 

The mathematical treatment is generally simple and fairly straight- 
forward, although its arrangement makes it difficult to winnow out ae 

‘important conclusions. With the exception of one or two i ene 
turning on the theory of integral equations, a psychologist with a rudi 
mentary knowledge of the calculus could follow the discussion. This 
means, of course, that the psychologist who is a fairly expert mathe- 
matician will find much of the book somewhat tedious. Considerable 
attention is given to solutions for equilibrium states and these are situa- 
tions where the mathematics is usually relatively simple. The mathe- 
matical argument is occasionally marred by errors of statement. At 
the top of page 102, for example, the boundedness of two functions 15 
invoked as justification for proceeding from equation [4] to equation [5]. 
Reference to page 98 shows that these functions are unbounded. 
(Consideration of the mean value theorem for integrals shows that the 
step is justified.) 

That most of the topics discussed entail extremely difficult problems 
relating to the isolation and measurement of the variables involved may 
be a partial explanation of the paucity of data, experimental or obser- 
vational, which These problems are not, 


i 7 as such, but they ae 
Possible verifications is considered. Yet, 


E Sar tae ky 
c nge implications. For example, Rashevs! 
states (p. 147): “Finally, communism may be defined as a behavior 
which Corresponds to matrix (5), 


tisfaction f unctio 


. é hich Rashevsky reaches are of genuine 
interest. Many things, known 
in the context of his discu 


probably not find this book very rewarding, it may prove highly stimu- 
lating and suggestive to social 


3 LN CLETUS J. BURKE. 
Indiana University. 
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Mitter, D. C., & Form, W. H. Industrial sociology. New York: 

Harper, 1951. Pp. xi+896. $6.00. 

Industrial sociology is here “defined as the study of: (1) work 
groups and work relations, (2) the role the worker plays in work groups, 
and (3) the social organization of work plant society” (p. 16). Part I 
begins with an excellent presentation of the classic Hawthorne studies, 
which are used to demonstrate the need for concern with the social 
problems of industry. The authors discuss the relations between in- 
dustrial sociology and such neighboring disciplines as industrial psy- 
chology, industrial physiology, and economics. 

In Part II the authors squarely face the social problems involved 
in the relations between labor and management. After a chapter which 
provides an over-all view of the work society in terms of its material, 
social, and power organization and of the composition of the labor force, 
attention is turned to the formal and informal organization of the 
“House of Management” and the “House of Labor.” The concepts of 
position and role are used in analyses of the activities of the typical “big 
boss,” “plant manager,” and first line supervisor. An excellent descrip- 
tion of modern unionism is given in terms of the workers organized, the 
types of unions, the organization of the union local, the union leadership, 
and the relations between the shop steward and the worker. In describ- 
ing the social structures of both management and labor, the authors 
make frequent use of the concept of informal organization, as contrasted 
with formal organization. Factors associated with societal patterns of 
power, status, and class are viewed as cutting through both the formal 
and informal organization of management and labor. s s 

Part III is concerned with the major problems of applied industrial 
sociology which are divided into two major areas: (1) problems of the 
job placement of workers, and (2) problems of morale and teamwork. 
The tools of the industrial sociologist include the interview, the psycho- 
logical test, the sociodramatic performance test, and the interac an 
chronograph. It will be of little consolation to the many mea, 
psychologists who have worked lòng and hard on the deve eee 
psychological tests for industry to learn that ‘Unfortunate yy, 
variables which have been reduced to precise quantitative measures are 
not those which have demonstrated a very high correlation with ee 
ful job placement” (p. 416). The implication is that sociological te 

“At ewe i i thors present the results of 
niques have greater promise. While the authors p A ae 
various studies in an attempt to support this vem ae pate fe 
mains skeptical. A more defensible position we a worker place- 
value of an interdisciplinary approach to the problems 0 
men e, and teamwork. ; iyid- 

pees erry problems of the worker are analyzed by divi 


i forms a 
ing his life activity into five work periods, aod o Ten Da 
chapter of the fourth major section of the book. e “p 


528 BOOK REVIEWS 


period” includes the minor work experiences of childhood. The eee 
work period” extends from the Part-time and impermanent jol A 
the schoolboy to the end of formal education. The S trial work a 
covers the period from the first full-time job until the individua ; e 
found a more or less permanent position. The “stable work prio 

is the one in which the worker finds a position in which he remains for 
three or more years. The “final work period” is considered to be retire- 
ment. The authors make use of many studies conducted by themselves 
and their students to illustrate problems of adjustment in each of these 
periods. This developmental approach also permits a needed integration 
of many specific studies on occupational choice and occupational inter- 


fi 


In the 
the relations between industr 


Y stress the facts of social change. The presens 
ry and society are viewed asina stage of transi 


is not a text for the beginning student, smie 
it assumes that the reader has a basic knowledge of sociology and 0 


- But for the advanced student of industrial 


Joun K. HEMPHILL. 
Personnel Research Board, Ohio State University, 


TOMAN, WALTER. Einführung în die moderne Psychologie. (Introduction 
to modern Psychology.) Vienna: Humboldt Verlag, 1951. Pp. 266. 


This book is unusual in two respects: Written by a European, it 


displays a thorough knowledge of modern American psychology, and 
it has a compactness and co 


Neiseness which are seldom found in any 
general text, 


$ 11), 
ical c aviorism (largely Tolman and Hull) 
psychoanalysis, “vector Psychology” i 
It is difficult to evaluate how muc 


ith 
ith the material. However, the care w! 
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> i ioa OPIC are selected and the clarity with Wee 
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The next chapter deals with the “present status of general psychology.” 
It contains sections on abilities, personality, motivation, affectivity, perception, 
memory, thinking and the senses. It is no more than a topical outline of these 
areas, and even as such it is the least satisfactory part of the book. There follow 
four brief chapters on genetic, clinical, social, and applied psychology. A final 
chapter, by way of an appendix, contains a description of elementary statistical 
methods. The name and subject indices are followed by a glossary of English 
technical terms, which once more characterizes the particular orientation of 


the author. 


On the whole the book accomplishes in a competent manner the 
aims as expressed in the title. It is an introduction rather than a trea- 
tise, and it recognizes that it is the American workers who have contrib- 
uted the major share to the development of modern psychology. 

KARL F. MuENZINGER. 


University of Colorado. 


Porteus, STANLEY D. The Porteus Maze Test and intelligence. Palo 
Alto: Pacific, 1950. Pp. vi+194. $4.00. 


The thesis of this book is that the Porteus Maze Test is an indis- 
pensable member of a battery of tests for the evaluation of intelligence. 
In the development of this contention Porteus critically reviews defini- 
tions of intelligence, criteria for validation of tests of intelligence, and 
the methods by which such validation has been attempted. He is 
especially interested in the study of results of changes consequent to 
brain surgery. The treatise also includes a manual for the administra- 
tion, scoring, and interpretation of the Maze Test. Many studies relat- 
ing to the Maze and its uses are reviewed. ; 

Porteus considers several definitions of intelligence and finds in 
most of them, although he has to strain a little now and then to do 80, 
the common element of planning. He comes, then, to his own definition 
of intelligence as “Capacity for making planned responses to an increas- 
ing range of relevant stimuli.” While such tests as the Binet or the 
Wechsler are important for measuring, in part, this planning capacity, 

ire task—missing the mark especially 


they are not adequate for the enti $ ¢ 
with respect to “certain capacities or traits of a practical nature essen- 


tial to social efficiency.” Citations in this connection are made of several 
accounts of instances in which persons of low IQ's have not exhibited 
feeblemindedness in the sense of being unable to get along acceptably 
in their social and economic environments. The Maze is most helpful 2 
the identification of such individuals. The Maze, too, has pee 
value in the estimation of differences of intelligence among racia. grona 
which must always be evaluated in light of the probleme ani 
environment of the racial group studied. The Qualitative cor Bea 
has been used since 1942, has been shown to separate si ee 
those with tendencies towards delinquency. The reviewer An 
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n 4 : ] 
: 7 basis of the information given in the manual 
e this qualitative score. Wavy lines arosa 
AES be significant, but there is no good description of ied fi 
Ae tiales are given, but these do not show what could be accep 
ith what could not. 

e tence for the above claims has been presented before. Tie m 
and for Porteus the final, proof of the value of the Maze comes ate 
brain surgery. The Maze appears to be sensitive to CE Senia 
capacity for planning as commonly observed in lobotomize P 
but which are not revealed by such tests as the Binet or the We A 
The resúlts of several studies are given. The Maze “has the best cla 
to being considered a ‘frontal brain’ test.” TI f widely- 

Although Porteus is sharply critical of the limitations of w tates 
used tests of intelligence and of the statements of test users, he s 
clearly that these tests must always be used along with the Mei is 

One detects a rather plaintive note permeating the book. ae 
understandable in one who for 35 years has been working assidu ny 

ma 

with a test of his own making, has seen it used in many studies in 


ing the 
parts of the world, but who still has not seen it accepted as having 
primary value he believes it t 


Porteus is somewhat rep 


D. A. WORCESTER. 
The University of Nebraska. 
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Keys, ANCEL, Brožex, Josrr, HENSCHEL, AUSTIN, MICKELSEN, Or s.) 
AND TAYLOR, HENRY L. The biology of human starvation. ( 41385. 

aaoo Palis: Univ. of Minnesota Press, 1950. Pp. xxxii 


ro- 
These two volumes contain a comprehensive report of a broad P 
gram of scientific 


: A six-monta 
observations on 32 young men during a 
10n, and a ro 


. . . . ulation 
im war zone famine, Systematic dietary R 


he basal 
olism by 40 per cent. 25 per cent, and t 

Although data of 
parts of the two vol 
Josef Brožek covers a 
ment techniques app 
categories: (a) proced 
in basic sensory and 


3 n 
Psychological interest are to be found ei : 
umes, the Primary psychological report sure- 
Pproximately the first half of Volume 2. Mer five 
lied to the group may be summarized uad 
ures directed at the assessment of chang ically 
motor capacities; (b) comparison of clin 
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observed or personally reported effects on mental function with objec- 
tive performance on two batteries of standardized intellective tests 
stressing, respectively, speed and power features; (c) evaluation of 
personality changes during semistarvation and rehabilitation by stand- 
ardized personality scales; (d) systematic report of subjective status 
through interview and complaint inventory techniques; (e) general case 
studies and subject evaluation from an over-all clinical viewpoint. 

The progressive circumstances of clinic cases are highly individual- 
ized; this fact has emphasized the diagnostic value of personality scales 
as compared with their potential function as measures of therapeutic 
progress. On this problem the Minnesota experiment makes a very 
significant contribution. Scores on the nine scales of the Minnesota 
Multiphasic Personality Inventory are reported for a control period and 
for selected points during 24 weeks of semistarvation, 12 weeks of 
controlled rehabilitation, and a further period required for full return 
to normal status. As the nutritional stress of the experiment increased, 
the most significant changes occurred progressively on the scales for 
Hypochondriasis, Depression, Hysteria, and Psychasthenic and Schizoid- 
tendencies. Promptly on the beginning of the rehabilitation period the 
direction of this change was altered toward a return to the control 
level. Demonstration of a controlled test-score lability paralleling a 
controlled physiological change is rare, and to some degree enables 
one to regard these tests as dynamic in character, in contrast to views 
which imply assessment of cumulated psychic residues as a primary 
function. In one sense these results are perhaps the first example of a 
physiological validation of a personality scale. 

In the intellective area, six tests developed on the basis of Thur- 
stone’s factorial studies and organized as a speed test were supple- 
mented by the Thorndike CAVD as a power test. Despite subject com- 
plaint of difficulty of concentration, impairment of judgment, and mem- 
ory difficulties, these test batteries did not reveal any evidence that 
“intelligence” is adversely affected by the semistarvation routine. 

In the sensory area, visual and auditory functions were essentially 
unaffected by the stress, with some evidence of an increase in auditory 
acuity. Despite large decreases in the tolerance for physical work and 
subject reports of coordination difficulties, the primary finding in the : 
motor field was a generally increased threshold for reflex stimulation. 

The over-all picture of the results of psychological interest 1n this 
exceptionally broad study suggests areas in which new studies might 
concentrate when and if subjects of sufficient hardihood and experi- 
menters of sufficient patience are found. Now that the important audi- 
tory and visual systems are known to be maintained at high level cean 
starvation stress, it would be of decided interest to study the respo nS ay 
olfaction and gustation. The hunger drive is functionally in close rela 
tion to taste and smell mechanisms, and investigations of these areas 
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would be of value. In similar Manner a further functionally indicated 
dy would be cutaneous thermal sensitivity. 
The a position of these two volumes in the reference literature 
of all disciplines related to nutrition is assured, and in view of the pean 
importance of the drives and motivations connected with nutritiona 
mechanisms, the psychological contribution is one of the departments 
of major interest. The report will appeal especially to physiological 
psychologists and to those concerned with motivation problems at either 
the human or the animal level. 
L. P. HERRINGTON. 
Yale University and 
The John B. Pierce Foundation. 


Lucas, D. B., AnD BRITT, S. H. Advertising psychology and research. 
New York: McGraw-Hill, 1950. Pp. xi+765. $6.50. 


A book with the scholarship and scope of this one has long been 
overdue in the field of psychology in advertising. No book of recent 
vintage has encompassed such a wide variety of topics with such 
adequacy. In the main, this reviewer has had to refer students to 
original references. With the publication of Advertising Psychology and 
Research, the necessity of this Practice will be substantially reduced. 


The few bad aspects are overwhelmed by the large number of excel- 
lent features, Above all, the au 


glossed over weaknesses in met 


> » Out there is the compensation of an approac 
to reality. Much material is reported from non-journal sources—from 
commercial studies, pri 


Another laudable feature is the authors’ restraint in unwarranted 
generalization either by word or implication There are many fine re- 
productions of advertisements, but these are not resented as ideals or 
“successful ads because.” Rather, they are aan as illustrations 0 


in favor of more “solid stuff,” 


© profuse and, in the main, lead is 
Examples of commercial radio re 
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search reports are particularly well described. The format is attractive 
and contributes to the over-all favorable impression of the book. 

It is with the organization of content that this reviewer would find 
fault. The first four sections discuss the conventional topics of atten- 
tion, memory, motivation, and mechanical factors involved in adver- 
tising effectiveness. The last two sections are devoted to techniques of 
measurement. Logically and practically, a reversal of this arrangement 
would be in order. One should be exposed to methods of obtaining data 
before sampling the data themselves. Evaluation of results should 
partly depend upon the techniques used to gather the data, and this is 
especially important when different methods are brought to bear on a 
problem. The advertiser is often skeptical of research yielding appar- 
ently conflicting reports, because he does not realize that different meth- 
ods measure different things. Moreover, early presentation of tech- 
niques would eliminate references to methods that are not clarified until 
somewhat later in the book. 

The authors occasionally stray from a strict use of terminology, such 
as “heard a program” rather than “had the radio turned on.” There is 
an understandably strong bias in favor of the controlled recognition 
technique. The authors might have included more critical appraisal and 
suggestions for further research at some points. 

In view of the excellent job done by the authors in a rather difficult 
subject matter area, this reviewer feels certain that Advertising Psychol- 
ogy and Research will have wide acceptance by the advertising practi- 
tioner and by teachers. 

LESTER GUEST. 


The Pennsylvania State College. 


Bioom, B. S., AND BRODER, L. J. Problem-solving processes of college 
students; An exploratory investigation. Supplementary Educational 
Monographs, No. 73. Chicago: Univ. of Chicago Press, 1950. Pp. 


109. 

The authors of this monograph sought to find out how college stu- 
dents deal with examination problems and to develop a useful remedial 
method. They emphasize that simple scores of success or failure often 
do not adequately measure actual performance. : : 

The study utilized problem-items typical of comprehensive exami- 
nations at the University of Chicago. Protocols were obtained from 
small groups of students, who were asked to “think aloud. brie 
training period in this technique preceded exposure to the crucial prob- 


lems i 

5 e . JE; . ri- 

Topics covered include analysis of individual differences, ons - 
ful and unsuccessful (six studen 


son of students academically success ssl e 
in each group), the nature of problems, and remediation oi TeS Hoge 
solving. Special attention is devoted to a group who faile: 
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but whose failure did not seem to represent their real abilities. After 
analysis of particular difficulties, mainly by comparing the group with 
“models” (successful problem-solvers), the students practiced typical 
problems in order to acquire the model stidents’ methods. Training 
resulted in significant improvement in examination grades. The most 
evident change was an increase in confidence. 

The review of the literature on problem-solving is very inadequate 
—only passing reference is made to Wertheimer and Maier, and no 
mention at all of Claparéde, Katona, Duncker, Durkin, Luchins, or 


Woodworth. Culling of available material might have enabled the 
authors to avoid some naive statements an 


ent in grades, little evidence 
Better grades, in fact, might 


for having elucidated a neglected point, 


1 ng are as significant as the end-product. 
They well emphasize that training can be given, not alone in how to 


eresting hypotheses for further research, 


nie W. EDGAR VINACKE. 
University of Hawaii, 


Harriey, E. L., Biren, H. G., & HARTLEY, Rura E. (Eds.) Outside 
AES ™ psychology. New York: Crowell, 1950. Pp. xiii +875. 


There can be no doubt of the f i i ings is 

z l act that this collection of readings 
a bargain. But a bargain for whom? The editors haye made available 
at minimum cost an imposing number of highly important contributions 
to psychological fact and theory, But availability at low cost is scarcely 


a sufficient objective in either sci : d to 
ence or educ 5 r whom an 
supplement what are these “Outsi ranog fo 


4 de Readings” intended? The editors 
declare they are aimed “to complement Sar dani textbooks in intro- 
ductory psychology, ‘ and this objective js confirmed by presenting On 
page 865 a table to indicate Parallels between these readings and the 
appropriate chapters 


in Boring, Langfeld, a d ld, Dashiell, Munn, 
Ruch, and Woodworth and Marquis, Howeve mAr article on 


“Çoalescence of Neurology and Psychology,” from the 1941 Proceedings 
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selection of students. The editors do add, to be sure, that “‘it is antici- 
pated that the wealth of material included will lead to wide acceptance 
of this volume in many intermediate and advanced courses as well.” 
The volume deserves such acceptance. 

The collection comprises ninety-eight readings, grouped under 
seventeen such customary introductory textbook headings as Develop- 
ment, Perception, Learning, Emotion, Social Behavior, and the like. 
In any such mass of material the selection must inevitably be uneven 
in quality. In the opinion of this reviewer the selections in the sections 
on Development and on Intelligence are the most satisfactory, although 
Spelt’s article on “The Conditioning of the Human Fetus in Utero” 
would seem to be too technical for the beginning student, and the Korn- 
hauser article “Are Intelligence Tests Worth While?” is suggestive of 
“Methinks the lady doth protest too much.” The four readings which 
constitute the Introduction impart no information of any consequence. 
Two of the four in the section on Attention and Set discuss a theoretical 
issue of no interest to the beginning student. The separation of Per- 
ception and Sensation in two distinct sections is a questionable pro- 
cedure. Under the heading of Motivation, Cannon's 1929 discussion of 
thirst is dated. And it is difficult to conceive of the function of an 
“outside reading” in statistics which comprises a seven-page summary 
of procedures and formulae. 

For the student in an Advanced General Psychology course most of 
these readings are appropriate and valuable, as they may also be for the 
graduate student preparing for comprehensive examinations, or for the 
undergraduate tutorial student. For the beginning student, however, 
they require clarification and elaboration which the instructor in most 
introductory courses is not likely to have the time to deyote to “out- 
side readings.” For example, the article by Hebb on “Man’s Frontal 
Lobes” is an excellent one, but is essentially clinical and mentions a 
great many clinical tests which must be explained to the student if he is 
to understand the reading, with the result that an inordinate amount 
of class time may be devoted to a discussion of techniques alone. The 
fact that most of these readings originally appeared in the professional 
psychology journals would seem either to preclude many of them being 


appropriate, in their original form, for the beginning student, or else 


p E 7 ae 
raise an interesting question concerning the level of content of o 


i journals. 
e aE CARLETON F. SCOFIELD. 


University of Buffalo. 


PIAGET, JEAN. The psychology of intelligence. 
Brace, 1950. Pp. viii +182. $3.50. i ae 
In the short time since its first publication, thi AT Hei 
already passed through a second printing. Fortunately, 


New York: Harcourt, 
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able in an English edition. Unlike most contemporary books concerned 
with intelligence the present one contains only one small reference to 
intelligence tests as such. No mention js made of the recent activities 
of such factor theorists as Thurstone, or of Terman, Wechsler and others 
in America who have contributed much to the mental testing movement 
this past quarter century. To some psychologists this may be somewhat 


surprising and perhaps disappointing, but to those who know of Piaget's 
earlier writings it will appear quite consistent. 


the first of which is devoted to a dis- 
its relationship to adaptive processes 1n 
e possible interpretations of intelligence 
al and philosophical systems. This is fol- 
ysis and critique of Thought Psychology, 
ntelligence. Starting with logic as the axio- 
of intelligence as the corresponding experi; 
oncept of operations and their ‘groupings, 


c | ; Is entire theory of intelligence. Briefly, oper- 
ations are actions which have been internalized and organized in complex struc- 


tures. A grouping is a special equilibrium or configuration of operations, one 
t four conditions: (1) any two elements of a grouping may be 

of the same grouping; (2) every change 1S 

Operations is “associative” in the logical 


in particular the relation of logic to i 


‘ Tvation of the latter. 
describe this ‘ 


major conditions of “grouping” 
Q i he level of perceptual structures. Per- 
by immediate but partial contact with its object, distorting 
centering or focusing upon it, although these distortions 

S. Intelligence, on the other hand, en- 


alk * Srouping” toward which erceptual struc- 
tures tend. In a similar manner, Piaget differentiates Setenen habit and intel- 
motor (preverbal) intelligence develops ce 
ting analysis of the construction of the objec 


S size and shape constancies is particularly 


thought-provoking and deserves careful study 


Part Three is chie 


ich in turn ultimately þ ts sae as mani- 
fest in the intelligence of man. Yy become “groupings 
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Although numerous observations are cited to support various argu- 
ments, many psychologists will no doubt quickly grow impatient with 
the lack of sufficiently documented experimental evidence. Others will 
find this presentation highly abstract and difficult to grasp on first read- 
ing. But those who take the time to gain a thorough mastery of this 
little book will be richly rewarded by gaining new insight into a theory 
which took Piaget a lifetime to formulate. 

Wayne H. HOLTZMAN. 


The University of Texas. 


Dorcus, Roy M., & JONES, MARGARET HUBBARD. Handbook of employee 
selection. New York: McGraw-Hill, 1950. Pp. xv+349. $4.50. 


This should be a useful reference book for industrial psychologists, 
personnel executives and others concerned with personnel selection 
and placement on the basis of psychological tests. It consists of non- 
critical abstracts (mostly from original sources) of references dealing 
with the selection of employees by means of psychological tests. Ex- 
cluded are studies utilizing students in trade, commercial, and profes- 
sional schools; military and aviation studies; and studies of accident 
proneness. 

The authors examined over 300 different periodicals and many 
books and monographs. Out of 2,100 references examined, 427 were 
selected for inclusion in this volume. A few of the references are from 
foreign publications. The usefulness of these latter is somewhat open 
to question. It is difficult to judge the applicability of a specific pro- 
cedure or test battery from one industrial situation to another; this 
difficulty is markedly increased when we attempt to make such a judg- 
ment from one country to another. However, it is of interest to the 
personnel research worker to see what has been done outside of the 


United States in personnel testing. 


The particular selection of refer 
wholly satisfying to every reader. Studies conducted by such competent 


field of industrial psychology as Ghiselli, Harrell, Tiffin 
One feelsa bit uncomfortable, however, 


ults obtained by Chapple 
hich other workers have 
es. In instances of this 
d so uniformly to their 


ences would, of course, not be 


workers in the 
and Viteles are well represented. 2 
in the presence of the apparently glittering res 
with his Interaction Chronograph, results W 
failed to duplicate following Chapple’s procedur 
sort one wishes that the authors had not adhere 


objective of noncritical abstracting. i 
s good. Abstracts are presented chronologi- 


t of the book i c 10; 
caso ge bered. Each abstract includes, in addition 


cally by publication date and numbere 2 S Seth 
to bibliographical data: number of subjects, types of jobs under ae F 


att ee ES ilable). 

tests used, criterion, validity, and reliability (when availa c 

indices should aid the user of this book in finding his way around. There 1s a 
d author indices are at the end. 


job index at the front of the book; test an 


A rough count yields the following distribution of references by publication 
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2 40-48, 
date: 1900-9, .2%; 1910-19, 3%; 1920-29, 28%; 1930-39, 26%; 1940 
ate: pa Ser , 

43%. 


This book meets a need of workers in personnel ee P 
icularly those in business and industrial concerns pane o ie 
potest nd immediate access to a well-stocked library. Also, as A 
Ric: hat out in the Preface, “literature in this field is so widely = 
feed chat even in the libraries of large universities it is impossible 


; Laine 
find many of the references.” A real service has been done in bringing 
these source materials together. 


CAROL S. BELLOWS. 


Rocer M. BELLOWS. 
Wayne University, Personnel Research Center. 


BRAYFIELD, ARTHUR H, Readings in modern methods of gerne 
New York: Appleton-Century-Crofts, 1950. Pp. xii+526. $5.00. 


Brayfield’s source book of forty-seven articles represents a ar tke 
attempt to present in readily available form a sample of some 0 om 
more important research and thinking which has appeared during de 
past ten years in the field of counseling with normal individuals, p i 
ticularly with college students. The articles are roughly divided int 
six categories covering counseling trends, the clinical method, diagnosis, 
treatment, interviewing, and evaluation. 

As one reads the collected articles, the more or less confused state 
of counseling, the differences in opinions, the absence of very many facts, 
the difficulties of carrying out significant research, and the need for 
more carefully controlled research all become disturbingly apparent. 


Whether the effect on the general student or on the counselor in training 
will be one of bewilderment, frustration 
the effect will be to 


tribute their bits to 
the text will tell, 
has a sufficiently 
practical clinical 


a wide va 
research articles. It should conseq 
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reading of current research articles which a serious graduate student 
would need to do in a well-supplied library. It also seems unlikely that 
Brayfield’s book will serve as an effective substitute for the more general 
texts on counseling and psychotherapeutic procedures. Despite the 
editor’s emphasis on what he terms ‘‘process’’ and “method” it is ques- 
tionable how much a student would obtain which would be of real use in 
conducting a counseling interview. The compilation does not present 
any consistent and integrated picture of the counseling process. 

The general selection of articles for inclusion seems to have been 
quite carefully and thoughtfully done. The articles include a wide 
range of subject matter and a variety of viewpoints. In general, the 
more significant articles have been chosen. There is a preponderance 
of articles stemming from Rogers’ viewpoint and that of the Minnesota 
group. Brayfield argues that this simply reflects the greater number 
of articles published by representatives of these groups. Nevertheless, 
there does seem to be unwarranted neglect of important theoretical 
articles relating counseling and therapy to the learning process, of 
material describing systems of personality organization and therapy, 
and of the contributions of the analytic and neo-analytic schools. This 
is somewhat at variance with Brayfield’s recognition of the growing 
tendency to associate counseling and therapy and of the importance 
of the counseling relationship. 

Like any collected sample of articles, this book is extremely difficult 
to evaluate generally. It is possible that for some instructors in some 
courses it could serve as a primary text. To the reviewer it represents 
quite a good and readily available source of supplementary reading for 
beginning students in counseling or for introducing the non-specialist— 
the mature faculty counselor, for example—to the complexities involved 


in the counseling process. 
WILLIAM M. GILBERT. 


University of Illinois. 
ABT, LAWRENCE E., & ‘BELLAK, LEopoLD. Projective psychology. 

New York: Knopf, 1950. Pp. xii+485. $6.00. 

jecti chology, like many other of our applied sciences, seems 

to (Protect a path that may be categorized into prr 
stages. In the first of these a gadget is discovered gen seems to work. 
The practitioner doesn’t know why it does, and except | jo; minor e a 
tions is unable to improve it. In the second stage, scientific ee io 
of the gadget and the phenomena on which it operates he s ae : 
hypotheses based on an integrated theoretical structure. z the s n 
stage, the knowledge gained from the experimental testing an nan Ta 
tions i stage two permit evaluation of existing ae Se i ee 
tion of meaningful operations, and the construction of more € 


instruments. 
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The publication of this volume suggests that the projective study 
of personality is well into its second stage of development. Sip e 5 
bibliography, which was originally to have appeared in this book, m 
tains some fifteen hundred titles. Of these, only twenty-seven deal with 
theories as to how projective techniques operate—and why they seem 
to work. Previous volumes on these techniques have, for the most part, 
simply described individual tests. 


Part One consists of two theoretical papers by Bellak and Abt. Their 
contribution to this rapidly developing field of psychology is an attempt to 
present a testable theory of projection. Since it is testable, the tenability of T 
hypotheses, which derive from an integration of certain concepts in cere 
analysis and gestalt psychology, can be determined by direct eT 
work. Bellak reports a few initial studies, and it is to be hoped that others wil 
undertake further testing of these hypotheses. 

Part Two consists of ten papers describing eight different tests. Three pa- 
pers on the Rorschach (content analysis, inspection technique and group 
techniques) are followed by descriptions of the TAT, the Mosaic Test, Finger 


Painting and Finger Drawing, the Szondi, and the Bender Visual-Motor-Gestalt 
Test. The authors are well k 


the use of the instruments the 
highly uneven. Except for 
relates his discussion to the 
on sizable groups at all usef 
four present clinical data only, 
study of Szondi Test chang 


r ith some examples of applications. 
k e reviews by Campbell and by Deri, Dinnerstein 
et al., which have appeared in this Journal, they are useful supplements to 


TH is not an instructional manual like Rapaport, Gill, and Scha- 
s Di 


ng; it is considerably more detaile 
chodiagnosis, and it does 
Bell’s Projective Techniques. 
structure, descriptions of eigh 
their use in a variety of situations. 


; PE oi IRVING LAZAR. 
University of Illinois, 
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Mastow, A. H., & MITTELMANN, BELA. Principles of abnormal psy- 
chology. (Rev. Ed.) New York: Harper, 1951. Pp. xv-+665. $5.00. 


The revised edition of this text is somewhat larger than the original, 
but it retains most of the factual content and writing of the first edi- 
tion. Like the earlier edition, its general orientation is psychoanalytic, 
but its presentation is non-doctrinaire, and it successfully synthesizes 
findings from clinical, experimental, sociological, psychobiological, and 
anthropological research. The best features of the first edition are also 
found in the revision: emphasis on motivational roles of symptoms; 
clearly defined dynamic concepts; lucid accounts of the role of culture 
in determining personality structure; clarification of the correlations 
between somatic and psychological aspects in psychopathology; excel- 
lent descriptions of the major abnormal reaction types, enlivened by 
well-documented case histories. 

This edition contains several new chapters and sections. For example, there 
is a competent discussion of somatic treatment and a chapter on “Reactions to 
Conditions of War” which is an excellent summary of the work of Grinker and 
Spiegel. The new chapters on psychopathic personality and character disorders 
are worthwhile additions to the book, the latter including a particularly good 
discussion of the relationship between these disturbances and the syndromes 
of more severe behavior deviations. The section on psychotherapy has been 


considerably expanded and made more comprehensive. A noteworthy new 
section on “Syndromes in Infancy, Childhood, and Adolescence” reviews 
the significant work of Bender and many of the important contributions which 
have been reported in the several volumes of The Psychoanalytic Study of the 


Child. 
Some of the new features, such as the brief section on extrasensory percep- 


tion and the chapter on preventive techniques in school and industry, seem 
superfluous or inappropriate. Uncritical discussions of the projective tech- 
niques, both in the text and in the appendix, may lead the reader to believe 
that these techniques have greater validity than systematic studies have 


actually demonstrated. 


A major change in point 
environmental determination o 
nal edition, discussions of etio l 
environmental explanations. In the revi 


that Kallman’s recently published data conv estab 
presence of a genetic factor in... schizophrenia” (p. 119; italics ours). 


They also conclude that genetic factors play an bnyportant rls amp 
depressive psychosis (p. 120). This reviewer doubts t a i Teh 
necessity of such a radical shift in point of view, particular! a ni pe 
of the critiques of Kallman’s work and the increasing a ee 
—some of them summarized in the text—which forceful y ae o 
the relationships between very early parent-child relationships, 


of view on the basic issue of genetic vs. 
f abnormality has occurred. In the origi- 
logy revealed a marked bias in favor of 
sed edition the authors state 
“convincingly establish the 
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not consistently maintain a genetic or constitutional point of i 
stating in a later section of the book that “the affective a 
ic [reaction types] are assumed to be chiefly psychogenic (p. 50 i : 

It is the reviewer’s opinion that the major shortcoming of the book is 
t developments in theory and 
experimentation in the field of psychopathology. For example, al- 
ounts of the meanings of symp- 
n of the learning of these symp- 
alizations of social learning and 
tions, defense mechanisms, and 
symptom formation are completely neglected. 


ct theory and the excellent experi- 
ments derived from these formulations by J. S. Brown and N. ee: 
of the significant contributions © 
which have furthered our under- 


review the vast research and theory i 
z 3 psychology. Despite its shortcomings, 
this book ranks very high among the available texts in the field. To- 
ings and lectures to compensate for ed 
well as the core of a thorough and stimu 
ology. 


PauL H. MUSSEN. 
Ohio State University. 


Horney, KAREN. Neurosis and hu York: Norton, 
1950. Pp. 391. $3.75, uman growth. New Yo: 


After man 


y years of slashing at Freudian hypotheses, Horney has 
at last come up with some positive i 
tunately, these contributions appear to be not a whit less unscientific 
or mystical than the F reudian dogmas she has been vigorously combat- 
ting. 

Horney’s latest Position is that every individual has several distinct 
selves, including: (1) A real self, consisting of “that central inner force 
common to all human beings and yet unique in each, which is the deep 
source of growth”; (2) an actual self, consisting of what the person truly 
is, with all his good and bad, weak and strong traits; (3) an idealized 
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contributions of her own. Unfo 
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self, or pride system, consisting of the individual's picture of himself as 
a great and glorious person who can do no wrong and has no weaknesses; 
and (4) a hated self, consisting of the individual’s self-contempt and self- 
alienation. 

The insecure individual, says Horney, refuses to face his actual self; 
builds up a pride system and an idealized self; unconsciously senses the 
difference between his actual self and idealized self and comes to hate 
himself for this difference; and, finally, his self-hatred develops into 
self-conflict against “the emerging constructive forces of the real self” — 


` thus leading to the central inner conflict, which is “between healthy and 


neurotic, constructive and destructive forces.” 
Some of the serious criticisms of her views may be stated as follows: 


1. Horney’s real self, or “central inner force . . . which is the deep source of 
growth,” is an entirely hypothetical construct which seems to be the optimistic 
counterpart of Freud’s pessimistic death instinct. Like hypotheses concerning 
the human soul, spirit, elan vital or fate, this hypothesis can never be factually 
validated or disproven; hence it is scientifically meaningless and redundant. 

2. Her real self is tautologically defined in terms of man’s innate tendency 
to “grow” or “realize” himself. It means, in plain English, that (a) anyone who 
is born a man must live as a man—and not as an ape, a kangaroo, or a Martian; - 
and (b) that an individual's real self strives for self-realization—which is cer- 
tainly the worst kind of psychological tautology. 

3. Horney sees an individual “growing” or “realizing himself” only “if he 
assumes responsibility for himself... is truthful to himself . . . is active and 
productive... (if) he relates himself to others in the spirit of mutuality.” 
These are obviously value judgments approved in our own society but not 
necessarily in other societies. Horney’s attempt to establish her real self on 
a biological, innate basis is most surprising in the light of her persistent criti- 
cisms of Freudianism on cultural grounds. Age 

4. Horney’s theory of neurosis can easily be rewritten in terms of the indi- 
vidual’s pride system, or idealised self being in serious (conscious and uncon- 
scious) conflict with his actual self. The actual self—meaning the totality of the 
individual’s behavior—indubitably exists, whereas the real self is an arbitrary, 

7 i cept. ey: 
Hi E ae tae person’s inner psychological drive toward self-realization 
(real self), has been overcome by his drive toward peyeho APR 
(hated self), and that therefore he has become neurotic, 1S ne te that his 
unhealthy self has overcome his healthy self. One new hypothesis and two new 
terms—but no new knowledge—are thus added to our language. Rah 

6. Horney implies that man’s self-constructive forces re cae whil is 
self-destructive forces are learned and artificial. Many of the ae dianes ee 
just the opposite. As yet, there is no factual evidence to support et a Ts 
extreme views. Itis much more reasonable to assume, in our mea aot $ 
knowledge, that man’s constructive and destructive drives are determ. y 
i conditions. : 2 
ete. By ie down whole organisms into several daras ate ee 
Horney resorts to atomistic, unrealistic, and antiquated t E 1B EY, 
great violence to modern holistic concepts of human personailty. 
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In spite of these serious limitations, Neurosis and Human la 
seems to reflect a sound and trenchant understanding of conscious an 
unconscious dynamics. It is unfortunate that in her attempt to set E 
highly original, anti-Freudian concepts the author has fallen into such 
a welter of unscientific, hypothetical, undefinable, moralistic, and meta- 
physical verbiage. 


ALBERT ELLIS. 
New Jersey Dept. of Institutions and A gencies. 


REDL, F., & WATTENBERG, W. W. Mental hygiene in teaching. New 
York: Harcourt, Brace, 1951. Pp. xiii+454. $5.00. 


This is an attempt to convey to teachers in non-technical language 
the broad aims of a mental hygiene program in the school, and to sug- 
gest specific means for achieving them while carrying on the necessary 
activities of a teacher. The authors succeed in this very well. They 
present some fundamental principles of dynamic behavior and of por 
sonality development and distortion. They are well acquainted with 

i discuss specific means of handling these situa- 


influence personality development are presented 
„with occasional documentation. There is no at- 


cepts such as sub-groups, role, gr 


A chapter is devoted to te 
gestions. One 
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WEPMAN, JosErPH M, Recovery from abhasi York: Ronald 
Press, 1951. Pp. xii+276, g4.59 rasia. New 


Dr. Wepman’s primary purpose has been to provide an orienting 
manual of aphasia therapy for Speech therapists, neuropsychiatrists, 


ad 
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psychologists and others whose professional duties may bring them into 
contact with the brain-injured. He has succeeded in producing an in- 
teresting and readable text which should admirably fulfill its mission. 
The first part of the book is devoted to a discussion of classification, 
symptomatology and the non-language behavior characteristics of the 
brain-injured patient. 

A short review of etiological factors leads Wepman to adopt a “‘non- 
localizationist” point of view dictated, as he indicates, more by thera- 
peutic aspirations than by a rigorous scrutiny of available factual evi- 
dence from surgery and autopsy table. As Wepman puts it, “While not 
overlooking the contribution of the ‘localizationists,’ the writer believes 
that a more hopeful prognosis can be made for aphasic adults with the 
acceptance of a nonlocalizationist viewpoint in accordance with which 
recovery follows reintegration of the remaining cortical tissue into a 
functioning whole” (p. 18). Here, of course, we are confronted by the 
fact that a number of quite specifically localized cortical lesions are 
followed by aphasia, and that retraining by skilled therapists restores 
some or all of the lost function. Equipotentiality and localization of 
function in specific spatial loci are not incompatible. 

Wepman could have strengthened his theoretical discussion of eti- 
ology by grappling with problems of hemispheric dominance in the 
etiological chapter rather than in his later discussion of non-language 
factors. He notes (but does not point out its significance for localization) 
that by far the majority of aphasics have left hemisphere lesions, lesions 
of the right hemisphere producing rather more dysarthria with little 
clear-cut evidence of genuine “propositionalizing”’ aphasia. As Wepman 
says, if further observation should bear out this left-brain dominance, 
“the implications appear to be far-reaching and important’’—for our 
knowledge of functional localization. 

The major portion of the book i 
aphasic therapy. The working princi 
make good psychological common sense. 
as a personality whose motivational and e 
altered by the circumstances of his injury and 
should take place in a climate of understan per 
factors and should be initiated as soon as possible after the injury. Of 
interest to the clinician and physiological psychologist alike in this sec- 
tion should be the description of the self-concept of the aphasic patient. 
the extent to which the deprivation of language function 
dant stress of injury reduce the patient's behavioral level 
to something resembling early men, Pore a e 

rain-injured patients w - 
self-concept of thos T 2 ed adequately. 


sary, of course, before these data can be evaluat l 
The discussion of techniques achieves a happy compromise be 
specific procedural details and their underlying reasons. Althoug 


s concerned with the details of 
ples Wepman sets down seem to 
The patient is to be considered 
motional life have been 
disability, whose therapy 
ding of these personality 


Impressive is 
and the atten 
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Wepman appears to use a consi 
theory, his actual recommend 
of stimulus repetition and rew 
to other varieties of learning t 
a host of suggestions for coll 
speech therapist. 


stent Gestalt approach towards learning 
ations for practice contain many details 
ard for success that should be suggestive 
heorist. This section of the book contains 
aborative research by experimentalist and 


cal psychologists is rather less in the for 
fact and theory than in th 
which the author's wide pr 
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